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DR. EDWARD ORTON. 

Edward Orton was born at Deposit, Delaware County, N. Y., , 
March 9,. 1829. He died at Columbus, Ohio, October 16, 1899. 

Under the tuition of his father. Rev. Samuel G. Orton, he was 
fitted for college, with the exception of two years Bpehi at West- 
field and Fredonia Academies. In 1845, at the age of 16 years, he 
entered the sophomore class of Hamilton College, his father's 
alma matefy and graduated with high honors in 1848. The 
following year, 1848-49, he spent as assistant in an academy at 
Erie, Pa., after which he entered Lane Theological Seminary, at 
Cincinnati, Ohio, and remained one year under the instruction of 
Dr. Lyman Beecher. 

In 1851, Mr. Orton taught in the Delaware Literary Institute, 
at Franklin, N. Y., where he met with much success. The 
following year he entered the Lawrence Scientific School of Har- 
vard University to become more proficient in the natural sciences, 
after which he returned to the Delaware Institute as teacher. 

But to carry out his long cherished purpose of entering the 
ministry he entered Andover Theological Seminary in 1854, and 
shortly after became the acting pastor of the Presbyterian Church 
at Downsville, Delaware Co., N. Y., and was ordained January 1, 
1856, by the Delaware Presbytery. 

In September, 1856, Mr. Orton accepted the professorship of 
natural sciences in the State Normal School, at Albany, N. Y., 
which he resigned after three years of successful service. 

From 1859 to 1863, Mr. Orton was principal of an academy at 
Chester, Orange Co., N. Y., where his success was so marked that 
he was elected professor of natural history in Antioch College, 
Yellow Springs, Ohio. This position he held until he was elected 
President of Antioch, June, 1872. 

In 1873, Mr. Orton was elected professor of geology and presi- 
dent of the new Agricultural and Mechanical College, located at 
Colambus, , which, in 1878, changed its name to the Ohio State 
University. The presidency he resigned in 1881, but retained 
the professorship of geology until his death. 

To none other in the long list of distinguished men who have 
served the Ohio State University can it more justly bring its 
tribute of. respect and gratitude than to Dr. Edward Orton. '* As 
its president he had always striven to have a high educational 
standard maintained in everv department; he had set his 
face like flint againt the seductive but dangerous policy of 
lowering the requirements for admission in order to swell the roll 

6 
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of studentB: he stood firm for (][uality rather than for numbers.'" He 
maintainea .that the true university does not depend upon num- 
bers, but on a few great men, unknown, perhaps, to the outer 
world, recognized where known, as potent in intellect and lofty 
in character. It can only exert through high-minded teachers a 
strong ethical and devout influence; implant in the breasts of its 
students exalted sentiments and a worthy ambition, and infuse 
into their hearts the sense of honor, of duty, and of responsibility. 
He would often say that teachers and scholars are not bound to- 
gether as task-masters and slaves, as jailers and captives, but as 
associates, inquisitive, co-operative, and resolute, devoted to the 
formation of intellectual nabits, the enjoyment of literary or 
scientific heritage, and the advancement of knowledge. 

"In conversation. Dr. Orton disliked to descend to trivialities 
and gossip; he paid you habitually the exquisite compliment of 
assuming that you were interested in high thinking and noble 
actions ; that you were reading the best books and knew, or at 
least wished, to know, the most recent discoveries in travel and 
exploration, the latest scientific hypothesis, the most fruitful 
criticism or theory in historical research, in morals, in problems 
relating to public charity or to the health of the community." 

"Early in December, 1891, he gave 'an address at Antioch 
College, and while returning to Columbus the following day suf- 
fered a stroke of paralysis, which wholly deprived him of tie use 
of bis left arm and caused a percei^tible limp in his gait, but left 
his mental powers unimpaired. The blow was a cruel one; by it, 
as he wrote to a friend, he ' became an old man in a day.' But 
he strove valiently against partial helplessness and unavoidable 
dependence upon the kind offices of friends. He bore with 
singular patience the resulting burden of disability. He took up 
his duties again with resolution, though always under the shadow 
of an inevitable fate." 

In person, Dr. Orton was of well built and robust frame of 
medium height, active and vigorous in movement, and capable of 
long and continued physical and intellectual labor. His counte- 
nance was indicative of his keen, ready mind. He was frank, 
open-hearted, and always ready to grant any favor that was in his 
power to bestow. He always met his classes in a kindly and 
social spirit, and his lecture room was filled with students who 
were anxious to place themselves under his influence and instruc-- 
tion. His favonte exercise was walking and be surprised his 
classes by his speed and endurance while on their geological ex- 
cursions. 

Hamilton College, his alma maJter^ conferred upon him the 
degree of Ph. D. in 1875, and the Ohio State University, at the 
close of his presidency in 1881, gave him the degree of LL. D. 

He was a member of many scientific bodies and a constant 
contributor to the scientific and technical journals of the countrv 
and the various volumes of the "Geological Surveys of Ohio," witn 
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>¥hich he wa43 connected since 1869 and as state ^logist since 
1882. The extent and importance of his contributions to science 
made him famous and to be recognized as an authority. In later 
years he devoted himself chiefly to economic geology, and to 
problems of sewage disposal and public water supply. 

It is a significant fact that not all men are of equid value. 
Not many Platos: only one, to whom a thousand lesser minds 
look up and learn to think. Not manv Dantes: one, and a 
thousand poets tune their harps to his ana repeat his notes. Not 
many royal hearts. Happy tne seat of learning blessed with a 
few great minds and a few great hearts. One such was Dr. 
Edward Orton, who, in a hi^h degree, united the dignity that 
commands respect, the erudition that inspires confidence, the 
kindness that wins affection. Students would respond to the 
influence of his benign presence as flowers and trees respond with 
boughs brilliant and fragrant to the sunshine of spring. 



Twenty-First Annual Report 

OF THE 

ilOlimOFSUmiORS^CIllGlERS 



OUTLINE OF PROCEEDINGS. 



The Twenty-first Annual Meeting of the Ohio Society of Sur- 
veyors and Civil Engineers, which was held at the Great Southern 
Hotel, Columbus, was called to order by the President, Mr. E. A. 
Kemmler, Wednesday, at 2:00 p. m., January 24, 1900. 

The report of the Secretary was read by Prof. C. N. Brown. 

Mr. J. W. Stump moved that the Secretary's report be adopted. 

Mr. J. M. Harper thought that since the Secretary made exten- 
sive recommendations in his report they bught to be referred to a 
committee to report upon. Mr. Harper then moved that the 
report of the Secretary be received, nled, and the suggestions 
therein contained be referred to a committee. This motion was 
offered as a substitute for the first motion. It was carried. 

The Secretary mentioned the death of Dr. Edward Orton, and 
said that a committee should be appointed to draft resolutions of 
respect. The death of Mr. S. J. Baker, of Cuyahoga Falls, was also 
mentioned. 

It was moved and seconded that a committee of three be 
appointed by the Chair to draw up resolutions of respect on the 
death of Dr. Orton. Motion carried. 

It was moved and seconded that a committee of three be 
appointed by the Chair to draw up resolutions of respect on the 
death of Mr. Baker. 

The Chair appointed Messrs. B. F. Bowen, A. W. Jones, and 
J. W. Stump. 

Prof. C. N. Brown read the report of the Treasurer. It was 
moved and seconded that the report be received and filed. Motion 
carried. 

The Board of Trustees was granted further time to report. 

The report of the Committee on Public Highways, "A Review 
of the Progress in Road Building During the Last Century," was 
read by Mr. R. E. Kline. 
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It was moved and seconded that a committee of three be 
appointed by the Chair to formulate a resolution on the proposed 
bill in regard to highways, and to report at a later meeting. Mo- 
tion was carried. 

A paper by Mr. L. B. Harvey, of Marysviile, Ohio, was read 
by the Secretary. 

The Chair appointed the following committee to investigate 
the recommendations in the Secretary s report: Mr. J. M. Har- 
per, Mr. G. A. McKay, and Mr. J. C. Cronley. 

The Chair appointed the following committee to investigate 
Mr. Kline's proposed bill: Mr. A. W. Jones, Mr. R. E. Kline, 
and Mr. L. B. Fraker. 

The Chair asked for volunteers for a Committee on Resolu- 
tions on the death of Mr. S. J. Baker. Committee to be appointed 
later. 

The Chair added the names of Mr. J. M. Harper and Mr. 
J. B. Weddell to the Committee on Resolutions. 

It was moved and seconded that the Society adjourn until 
evening. Motion carried. 

Wednesday Evensngp January 24, (900. 

The President called the Society to order in the Ohio State 
University Chapel, at 8:00 o'clock p. m. 

A paper, " A Remedy for Bad Roads," illustrated with stere- 
opticon, was read by Prof. Daniel B. Luten, Lafayette, Ind. 

Senator Dodge, of Cuyahoga County, then addressed the 
Society on the subject of roads. 

Thursday Mominsf, January 25, (900* 

President E. A. Kemmler in the chair. 

The President appointed a nominating committee to suggest 
oflBcers for the year, as follows: Mr. J. B. Weddell, Mr. C. M. 
Gordon, Mr. J. M. Harper. 

The Committee on Land Surveying and Drainage was given 
further time to report. 

Paper: "Topographical Maps for Ditch Improvements," by 
Mr. G. A. McKay, of Xenia, Ohio. 

Mr. Kemmler gave a description of his use of the stadia 
method. 

The Secretary read a letter from Prof. A. A. Wright, of Oberlin 
College. 

It was moved and seconded that the Ohio Society reindorse 
the bill for the United States Geodetic Survey for a topographical 
map of the state. The motion carried. 

Paper: *'The Improvements of Shelby, Ohio," by Mr. J. B. 
Weddell. 

Paper hv Mr. Winslow Allderdice, of Warren, Ohio, on "The 
Water Supply and Purification of Water for Municipal Purposes." 
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The discussion of this paper was deferred until the other 
papers in that line were read. 

It was moved and seconded that the Society adjourn until 
Thursday evening. Motion carried. 

Thursday afternoon the members of the Society were enter- 
tained by the local committee, who had arranged various excur- 
sions to points of interest about the city. 

Thursday Eveiims;^ January 25» (900« 

Society called to order by the President, Mr. E. A. Kemmler. 
Paper by Prof. F. Herbert Snow, C. E., of Boston, Mass. 
Paper by Mr. J. W. Stump. 

Friday Momins;^ January 26, t900« 

Society called to Order by the President, Mr. E. A. Kemmler. 

Reading of the report of the committee appointed to investi- 
gate the recommendations of the chairman of the Committee on 
Highways with reference to the proposed legislation. 

The report follows Mr. Kline's paper. 

It was moved and seconded that tne report be adopted. Mo- 
tion carried. 

It was moved and seconded that a committee of seven, 
including the Chair, be appointed to urge the passage of this 
proposed bill upon the present General Assembly. Motion carried. 
Chair lo appoint the committee during the session. 

Report of Committee on "Sanitary Engineering," by Mr. 
C. A. Judson, of Sandusky, Ohio." He read a paper on "The 
History of Water Supply." 

Paper: "The Ola and New System of Constructing Bridge 
Masonry and Their Comparative Cost," by Mr. Chas. M. Gordon, 
of Georgetown, Ohio. 

Report of the Trustees. 

It was moved and seconded that the report be received, 
placed on file, and the recommendations contained therein 
adopted. Motion carried. 

ELECTION OF MEMBERS. 

The Secretary read five applications for membership: John 
W. Groves, Art K. Demont, Chas. H. Webster, E. H. Fisher, and 
M. M. Gillett. 

It was moved and seconded that the rules be suspended and 
the members be elected by acclamation. Motion carried. 

The following amenament was offered to this motion : "That 
the Secretary cast the ballot for the Society." Carried. 

It was moved and seconded that if Prof Snow made applica- 
tion for membership, as expected, and his application was acted 
upon by the Trustees, that the Secretary cast the ballot for the 
Society for his election to membership. Motion carried. 
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UNFINISHED BUSINESS. 



President Kemmler appointed on the Legislative Committee 
Mr. R. E. Kline, Mr. A. W. Jones, Mr. L. B. Fraker, Mr. G. A. 
Weddell, Mr. J. W. Stump, and Mr. E. A. Kemmler, chairman. 

Mr. Pratt thanked the Society, on behalf of the students of 
the Ohio State University, for the pleasures and benefits derived 
* from meetinc with them. 

Mr. McKay : ** I desire, in behalf of the visiting Society, to 
o£fer the following resolution : I move that a vote of thanks be 
extended to the local engineers for the splendid way in which 
they bave entertained us during our visit in the city, including 
the refreshments partaken of last evening." The motion carried. 

, NEW BUSINESS. 

The selection of the next plaq^ of meeting. 

It was moved and seconded that the Society meet in Colum- 
bus next vear, from the fact that Columbus is a central point for 
all, and toe best adapted on that account to hold our meetings. 
Motion carried. 

ELECTION OF OFFICERS. 

Report of the Nominating Committee, read by President 
Kemmler, was as follows : Messrs. Homer C. White, President, 
Warren; J. C. Cronley, Vice-President, Lima; Frederick J. Cel- 
larius, Secretary-Treasurer, Dayton. Board of Trustees: Prof. 
C. N. Brown, chairman, Columbus; E. A. Kemmler, Columbus; 
Charles M. Gordon, Georgetown; G. A. McKay, Xenia; A. W. 
Jones, Chillicothe. 

It was moved and seconded that the report be received, and 
the names nominated by the committee be elected by acclama- 
tion. Motion carried. 

President Kemmler thanked the Society for the honor given 
him in presiding at these meetings. 

It was moved and seconded that the Society adjourn. Mo- 
tion carried. 
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PRESIDENT'S ADDRESS. 



Otttilanen of the Ohio Society of Surveyors and Civil Engineerf : 

When the Society assembles a year hence a new cycle of time 
will have been inaugurated. A century of enterprise and pro- 
duction, stich as the world has never seen^ will have closed an 
eventful career, which will ataud forever as a glorious monument 
to engineering genius and ekill. To use the word^i of Professor 
ThuT»ton : 

"The nineteenth century will always he remerabered, how- 
ever long the world may last, and whatever may prove to be its 
future progress in mechanics and the useful arts, as having been 
the century in which the long dormant genius of invention was 
awakened into life and full activity. This century has seen the 
grandeat triumphs of every department of natural growth and 
advancement The steam engine, little known and hardly ap- 
preciated 9^ a pogisible burden bearer fur the race^ has come to 
carry the whole weight, practically ^ of modern civilization," 

'While mc*ditating along this line it occurred to me that this 
occasion^ the last meeting of the Engineering Society in the niue- 
teentb century, would be a fitting one to cast a retrospective 
glance upon the rise and development of the endneer^e art during 
the century with whose successes and triumphs it has been so 
cl04*elv identified. 

Engineering, as an art, thrived among 4,he ancients, especially 
the Romans and Egyptians. The irrigation works and pyramids 
of Egypt, and the ruins of the Roman aqueducts and roads, still 
remain as witnesses to this fact. 

Scientific engineering, however, hardly antedates the present 
century. It began with the perfection of the steam engine by 
James Watt in 1777, The eighteenth century, however, realized 
few of the benefits bestowed upon the race by this invention. 
During the nineteenth century the steam engine has become the 

Erime mover of the world, and now does the work of one billion 
iboren, or three or four times the working force of the world* 
Assuming transportation facilities as the index of the state 
development of engmeering art in the nineteenth century / we 
ehall recognize at least four distinct periods 

1. The period of the turnpike and stage coach. 

2. The jieriod of canals and steam navigation. 

3. The pt^riod of railroads and telegraphs. 
4 The period of electric motors and telephones. 
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ROADS* 



A civilized race haa need of good roads fir^t, lagt aod alt the 
lime. Their use antedates the Christian era. Many of the Komati 
roads 8 till romftiti in sucli gimd i-ondiiion that they serve ad- 
mirably as foundations for new reads. Indeed, we may almost 
say that there is nothing new under the sun in the line of road 
building, for the Freneb, who are the modern road builders, have 
patterned theirs largely according to these ancient examples- 

The roads of England are said to have been in an almost 
incredibly bad state near the close of the last century, owing to 
the same kind of laws which keep many of the roads of this 
country in such a disgraceful condition. 

In 1819, Engineer Telford appeared before the parliamentary 
committee on highways and depicted the condition of the roads ; 
but not until 1835, when the general highway act was passed, was 
anything done to relieve this condition. As a result of this act, 
and the judicious use made of it, the roads of England today are 
a credit to the country, thanks to the educational work of Telford 
and McAdam* • 

Ireland* Scptland, Germany » France, Switzerland, Austria, 
Belgium^ Spain, and Scandanavia, all boaat of excellent road 
systems* France easily haa the most perfect system of roads, as 
well ivs road maintenance, in the world. This* fact is due alone 
to the famous corps de ponts and chuusse^^ created in 1716, whose 
engineers have ansolute control of all roads, pavements and 
bridges in France. 

In this country a number of excellent roads were built by 
the government early in the century, notably the National Road 
from Cumberland to Wheeling, and afterwards through Ohio and 
Indiana. The road was completed to W hireling in 1820, after 
fourteen years of labor', at a cost of $ 1 7*006,000. It waij macadam- 
ized tbirty-five feet wide, with grades.not eatceeding five degrees. 
It was projected as far as St l.ouis, but was abandoned and turned 
over to the several states in 1830, on account of the rise of the 
railroad, after having been completed to the Indiana line. We 
can not but pt>int with pride to this magnificent piece of work, 
and at the a^mne time deplore the mistaken policy pursued since 
its construction, which assumed that the necessity of good roails 
ha^ been outgrown by the advent of the railroad. 



rANALS. 

Canals for irrigation imrposes were constructed by the 
Egyptians before the Chri.stian era. Soon afterwards transporta- 
tion ctinals were built thnmghout Europe. But progress in canal 
development seems to have sto<Hi about as still as the water in 
these level ditches, for not until the fourteenth century were docks 
used to overcome irregulnritiis in topography. 

Although the construction of many important inland canak 
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was undertaken in Europe during Uie Uifit century, owing cheifly 
to the efforts of the Engliah F)ngineer, Brindwley^ and the French 
corpfl of bridge** and roads, it has remained for the nineteenth 
century to complete the development, as well as to chronicle the 
decline of this method of transportation. 

The Caledonian Canal in S^^cotland, suggested by James Watt, 
and built by Telford, was one of the earli*^sl and most successful 
of these. It is OI4 mile^ long, and connects the North Sea with 
the Atlantic Ocean. It wat* opened in 1823. 

In this country the Erie Canal, from Buffalo to Albany, was 
prtihably the most important ever construtted. It wa« the first 
avenue of communiciitiou of New England with the West, The 
canal was commenced in 1817 and opened in 1825, 

It ij8 needlee^ to add that thia as well as the majority of other 
inland canal? have about outlived their usefulness. The Middle- 
sex Canal in Mag^achu.setts was abandoned as early as 1853 on 
account of loss of business to railroads. 

So the Wabash and Erie Canal in northern Ohio and Indiana 
closed \i& career more than a decade ago. The loss to the State of 
Ohio from operating ite canals in 189S reached I10U,000 in cold 
casltL 

The canal of the future will be of the inter-oceanic type, 
where financial success is not the only consideration. Many of 
Ib^e have been under consideration and construction during the 
century. Chief among these may be mentioned the Manchester 
Canal in England ; the North 8ea Canal in Germany ; the Corinth 
in Greece; the Sue^ Canal, c^^nnecli ng the Red' Sea and the 
Mediterrauean ; and not the leagt important, the Panama and 
Nicarogua canals. 

Of those completed and in operation the Suez Canal is unique 
in more than one regpect: it is the only existing sea-level canal 
without locks at either end. It is also the only canal which com- 
mands sufficient traffic to maintain it, and that only by charging 
enormous* tolls. In 1897 the average tariff per vessel passing 
through the canal was 15,000. 

The Suez route reduces the distance from western ETurope to 
India from 11,371* to 7,628 miles, or thirty -three per cent. It was 
commenced in 1860 and opened about 1870, costing about 
22,CiX),000 pounds sterling. 

The opening of the $33,000,000 drainage canal at Chicago on 
January 4th of this year was a great event in the history of that 
city* The sewage of Chicago now^ flows into the Mississippi ba^in, 
ancl the Chicago river m said to have already become a clear and 
harmless stream, while the citizens along the Illinois and Missis- 
sippi rivers, especially at St. Louis, are up in arms against the 
dumping of Chicago sewage into their streams. 

As far as a water route from the lakes to the gulf is concerned^ 
the matter is now, as it were, "up to the United States Govern- 
ment.'' The canal will float any boat which plies on the Missis- 



— 16 — 

sippi or the lakes, but there remains 300 miles of Illinois river to 
be improved, which the government will be asked to do. The 
money that the government is now sinking into the seven-foot 
barge canal from Rock Island to Hennepin would almost suffice 
for this improvement, which is estimated to cost $15,000,000. 

STEAM NAVIGATION. 

Although steam railroads were almost unknown before 1830, 
or fifty years after the perfection of the stedm engine, navigation 
with steam as the motive power was proven a success by Kobert 
Fulton as early as 1807, when, with his vessel "Clermont,'' fitted 
with one of Boulon and Watt's twenty horsepower engines, he 
made the first really successful voyage by steam from New York 
to Albany, up the Hudson. The vessel sailed 110 miles in twenty- 
four hours, against stream and wind. 

The first transatlantic steamboat was the " Savannah," built 
in New York. One of its first voyages was from Savannah to 
Liverpool, in 1819, occupying twenty-two days. 

But it was not until 1838, when the British vessels "Sirius*' 
and " Great Northern " arrived at New York from England, that 
the practicability of oceanic steam navigation was fully demon- 
strated to the world. The "Sirius" required 17, and the "Great 
Northern " 15 days to make this trip. 

A comparison between the first transatlantic Cunard liner, 
Britannia of 1840, and the Campania of 1895 will show better than 
words the progress made in this method of transportation during 
the latter half of this century: 

Length, - 207 feet. 600 feet. 

Displacement, - 1135 tons. 12050 tons. 

Horse Power, - 740 31050 

Cargo, - - 225 1620 

Speed, - - 8.5 knots. 23.18 knots. 

Cost, - - $100,000 $3,550,000 

Tin^e, - - 15 days. 5 days, 8 hours. 

Fulton, the father of steam navigation, was born in Britain, 
Pa., in 1765, and died in 1815. He was the first American Civil 
Engineer. 

RAILROADS. 

No industry has been identified so intimately with progress 
and advancement during this century as the railroad. There is 
no business which is not benefited, no inhabitant of a civilized 
country who is not interested, directly or indirectly, in the rail- 
road. Indeed, it is difficult for those of us who have always been 
accustomed to railroads to picture any civilization at all without 
them. 

Commencing with the historic race of Stephenson's "Rocket" 
on the Liverpool and Manchester Railway in 1829, it has rapidly 
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giowiii with its allied interests, into the grandest mduetry of the 
world* 

From the Stapheason locomotive, wdgbing four and ooe-half 
tons, capable of drawing forty tons on a level, to the nioderD 
heavy freight locomotive, weighing 116 tons, capable of puliing 
2000 touB, is, indeed, a marvelous fttep, iudicating a rate of growth 
unrivaled in the history of indut^trial aflairB. 

John Ericson, Stephen 8on'B unsuccessful rival in the race of 
ihe '' Rocket/' has been dead only eleven years* ; Peter Cooper, 
who experimented with the first locomotive built in this country, 
i^xti^n years ; Horatio CiiUeu, who ran the first locomotive that 
wm used in America, eleven years. The locomotive used by 
Alien wag built in England under his direction. The trial trip 
of the *^ Stourbridge Lion/' as he called it, was made at Hones- 
dale, Pa,, on the Delaware and Hudson Canal Railroadmen August 
9, 1829, the same year that the " Rocket'- made the first fluccessful 
trip in England. 

The real pioneer of American railroads is the Baltimore and 
Ohio The road was built by citizens of Baltimore, principally 
for eelf-protection against the canals. This paper would bd in- 
complete without a brief history of this enterprise. 

In 182*5, Baltimore, with its 7n,CM.X) population, had developed 
a lat^e trade with the trane-Alitgheny people, trangported with 
wagons on fair turnpike roads, while its foreign commerce, con- 
ducted in its home-built, fast sailing vessels, known as **Baltimore 
Clip^rs/* extended to all parts of the world. 

The opening of the Erie Canal in 1825 caused the merchants 
of Baltimore much uneasiness. Competition between turnpikes 
and canals was hopeless, and the Chesapeake and Ohio Canal, 
proposed as a rival of the Erie, was found to be impracticable* 

In 1827, two merchants, Philip E. Thomas and George Brown, 
called a meeting of the citizens **to take into consideration the 
bast means of restoring to the city of Baltimore that j>ortion of 
the western trade which has been lately diverted from it by the 
iDtroduction of eteam navigation and other causes." 

As a result of this and a number of other meetings, the 
merchants of Baltimore came to the cooclusion that the new 
method of transportation by rail, just springing into life, might 
be made available on a more extensive scale for connecting Balti- 
more with the western states. Accordingly a charter was obtained 
from the follawing legislature, under which the B. ^i^ O, Railroad 
was incorporated. This was the first railroad charter granted in 
this country, and the work was prosecuted on a much larger scale 
than anything promoted at that time in England. 

Philip E. Thomas was the first president, and Jonathan 
Knight the first chief engineer. Knignt*wa^ the same engineer 
who was engaged upon the National Road from Cumberland to 
Wheeling, and later on the surveys for the extension of the road 
through Ohio and lodiaoa. 
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The corner stone was laid on July 4^ 1828, and the road 
opened in May, 1830. Horses were the first motive power. The 
first locomotive was run un August 28, 1830, by Peter Cooper. 

The fir^it railroad chartered in Ohio was the '*Mad River 
Road," from Sandusky to Dayton. The charter wm obtained in 
1832. Sixteen miles of the road were opened in 1839. In 1844 
it was completed to Dayton h 

In 1S30 there were 23 railroads in the United States; in 1840, 
2,818; in 186(), 30,035; in 1880, 8(>,12L 

The time does not perm it of even mentioning any of the 
wonderful feats of engineering accomplished in railroad building. 
Let it suflice to say that the necessary adjuncta tti railroads, like 
bridges, tunnels, terminals, loops, and switchbacks, have given 
the engineer great opportunities for applying his ingenuity to 
isurmouot the natural obstacles presented, and have created an 
army of engineers numbering in the hundreds of thousands, who 
would not exist but for the railroads, and without whom such 
feats as the Mt. CeniSj St. Gotthard, and Siraplon tunnels^ and the 
St. Louis, Niagara, and Forth bridges, would have been impossible. 

In viewing it from whatever standpoint we may, the profes- 
sion of civil engineering must attribute its high standing of today 
very largely to the railroad ; for railroads have made engineers, 
but engineers alone can not make railroads. At any rate, history 
has never reported any millionaire engineers^ as far as I know. 

BRIDGES. 



Bridges, like roads^, are of ancient origin. The Romans, 
Greeks and Egyptians built stone arches and wooden bridges, 
After the Romans the art lagged until the eighteenth century, 
when the French corps of bridges and roads was organized. 

The first wooden truss bridge was built in America in 1808 
by Theodore Burr. 

The first suspension bridge of note was built in 1819, acroes 
Menai Straits, by Telford. The span was 570 feet long. 

The earliest example of a properly designed girder in England 
was the Brittannia tubular bridge, carrying the Chester and Holy- 
head Railway across Menai Straits. It was built by Robert 
Stephenson in 1845. This type wai* soon superseded by the open 
giroers of the Warren and Fink types* 

The first impulse to the general adoption of iron for railroad 
bridges was given by Benjamin H. Latrobe, the second chief 
engineer of the B. tt O. Railroad. Albert Fink furnished the 
plans. 

In 1851-2--3, spans up to 205 feet were constructed of cast and 
wrought iron across the Monongahela river. 

The first scientific treatise on designing bridges was published 
by 'Squire Whipple in 1847. It embodied the same principles 
which are used today. 
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Steel was final used on the Eade bridge at St. Louis and the 
Brooklyn guepension bridge, 

CoSerdarns and puraps were first used in England in 1809, 
an the Waterloo bricige across the Thames, boilt by John Renne, 

Pneumatic caissons were introduced in 18<55, The greatest: 
depth ever obtained with their use wau on the St. Louis bridge*! 
Thiii faoioUB structure wa^ opened in 1874, and i^ still considered 
the finest example of arch in the world* 

The Ohio river was first bridged in 1863, at SteubeuYille, with 
a 820- foot channel span. 

The art of bridge designing haa made wonderful strides dur- 
ing the last quarter of the century. The cantilever, caniel back, 
8tee! arch, and the railroad suspension bridge are some of the 
magnifieeot types evolved during tbLs period. Concrete, as a 
nubgtitute for sionCt has also taken front rank in the construe tion 
of arch bridges and culverts, as well as in other types of con* 
siructioQ. 

Ag it would be impossible to do justice to every branch of 
civil engineering in an address of this kind, a few words of 
"honorable mention '■ for the balance must suffice. 



WATER WORKS. 

The earliest application of Bteam to pumping water was made 
at Philadelphia in 18<Xl The first cast iron water pipe was laid 
in the same city in 1804 Sand fiitration was introduced in 
England in 18891 Mechanical filters have been exploited during 
the last decade. Both methods of water purification have attained 
gueh a high state of excellence that it is now possible for almost 
any city to secure good drinking water, no matter how rough the 
raw material may be. 

COMPRESSED AIK. 

The practicability of compressed air to transmit power over 
long distances was first demonstrated by its successful use in 
driving the* Hoosac and Mt. Cenis tunnels. The latter waa] 
opened in 1871, after fourteen years of incessant work. It opened 
the first railw^ay piercing the Alps, and was accepted as one of 
tbe wonders of the world when completed* 

EXPLOSIVES. 

There was no explosive more powerful than gunpowder until 
1882^ when guncotton was invented. Nitroglycerine was in- 
vented in 1847 and dynamite in 1866, 

ELECTRICITY. 

Atthougb the electrical science dates back to the studies and 
experimenta of Benjamin Fninklin in 1746» it was not until one 
hundred years after, when Prof, Mor&e introduced the telegraph, 
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that any practical benefit was derived from it The firat Atlantic 
cable was laid in 1858. The telephone followed in 1876. It was 
first exhibited by Mr Bell at the Philadelphia Expogition. A 
few nioU»rs and dyaamoB were on exhibition at the same time. 

In 1879 Edigiju invented the BOiall iiicandegcent lamp. 

Ftjurteen yearg latt?r, at the Chicago Exposition, almost the 
entire light ana power was electrical. 

With electric motorig came the development of water power 
on a large scale, with turbines and Pel ton wheels as the prime 
movers. The turbine, invented by a Frenchman^Fournej^rou — 
in 1833, had t)een used extensively for mill power previous to this 
time, but on an insigniticant sicale. 

The Niagwrn Falls River plant of the Cataract ConatructioB 
Com pan yt the largest of theiie water power plants yet ef^tablishe "_ 
was opened on Janiiary 25, 1894. Three turbines of Swiss design^ 
of 5,000 horse |M}wer each, or a total of 200 mill powers, had b^n' 
installed at that time, while the plant is designed for aa ultimate 
capacity of 50,000 horse power. 

STEEL BUILDING CONSTHnCtlON* 

Skeleton construction for tall buildings was fi r^t employe 
in Chicago in 1883- It has since completely revolutionized th . 
branch of architecture. The twentieth century architect, to be 
Bucceesful, must be not only an architect, but an engineer as well. 



fiNGtKEERING SCUOOl^. 

France had a number of engineering schools previous lo the 
nineteenth century. The Emk de flmi^ et Chau8$em, established 
in 1847, followed close upon the heels of the celebrated CVp^ of 
the same name. 

The Polytechnic School of Paris was opened in 1799, 

England lagged behind until 1S40, when the fimi regular 
school, The University College of London, was opened. But this 
school does not seem to have become famous, for as late m iSG 
the London Enghieering remarks editorially: 

^'Tlntit we have an engineering college, the course open 
before the young beginner can not be distinctly marked out. He 
may enter an office, but that will not necessarily secure his quali- 
fications as an engineer*" 

At this time Germany and France had already reared a gen» 
eration of edueate<l engineers. 

The liTBt school in America was the Rensellaer School of 
Civil Engineering, which graduated its first class in 1826. 

Now there if* at least one State University in every state in 
the Union, and private and deaomiuational colleges, where the 
various branches of engineering are taught^ too numerous to 
mention. 
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EITGINEERINO SOCIETtEB. 

I Deed not expatiate upon the wholesome influence of engi* 

Bearing Bocieties upon the profession during the century. They 

[originated early in the century, and have produced some of the 

[fat'tft engineering literature in existence, to say nothing of the 

lelpful aid given many struggling young engineers in the pursuit 

of th*fir profession. 

The first society of any prominence was the English Institute 
of Engineer*, organized in 1817 and incorporated in 1828. Tel- 
ford was the 6rst president 

The American Society of Civil Engineers was incorporated 
in 1852, 

Our own State Society has just attained its majority on this, 
the occasion of its twenty-first annual meeting. Alay it thrive 
flg long as engineers exist* and grow in numbeiB ana influence 
until it has become a power in the state, as it ought to be, second 
to no other organization of professional men. 

EKniNEERlNG IN THE TWENTIETH CENTURY, 

After contemplating the countless achievements of the engj- 
neere* art during the now closing century, we may well cfl^t a 
speculative glance into the coming century and wonder what 
new methods of subjugating nature's forces the next hundred 
ye^rs will bring forth, f>r what '"unfinished business'' ol the old 
eenturv will l>e successfuHy completed in the new. 

Certain it is that the opportunities before the new century 
ff^r making itself famous are equally as great as those of its pred- 
f^r^sur has been. 

Though the earth has been pierced and its stored energies 
brought to the surface to be transformed into every conceivable 
form of dynamic power; though tbe waters have been subdued 
so as to afford access to almost every i>art of the globe; though 
ihe oaystery of the subtle fiuid^ electricity^ has Ijeen penetrated, 
the one great element, the atmosphere, still remains master of 
itoelf 

The success of aerial navigation, if it is accompUshed durinps 
the twentieth century, will alone make that century famous ; and 
when we think of t^e many seemingly impossible events which 
have occurred in the present century, this fact does not seem at 
all imj>OK*ible. And it may reasonably be expected that when 
the members of the Ohio Society of Civil Engineers and Survey- 
ors come to attend the one hundred and twenty-first annual 
meeting at the Capital City, many of them will come by the 
aerial route. 

The general adoption of the metric system of weights and 
measures would be a brilliant beginning of the century. 

The successful construction and opening of the Nicaragua 
Canal by the United States will be a twentieth century feather 
in the cap of our own country. 
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One of the greatest industrial features of the twentieth een- 
turv will be the inereased development of water power on grander 
scales than ever before. Aeeording to MansJteld Merriman, the 
rivers of the United States alone can fnfnish 200,000,000 hor^e 
power. Of the^e 1,500^000, or legs than onp per r^ent., are dow 
oeing utilized. It seemis that the time will stoon coine when thi** 
enormous energy capable of being stored at the headquarters of 
our Btreams, after the impounding dams have been constructed, 
without the lifting of a hand by man^ will not longer be per- 
mitted to run to Wiiste. 

With the damming up of these streams for wal^r supply and 
power purposes will come, incidentally, one great factor in the 
solution of the flood problem along the lower waters of the main 
!?t reams, A large portion of the Hood water will be held back by 
the reservoirs, to be re leased only as fast at? needed, thereby 
reducing the height of the Himd to the extent of the nttif) of the 
unused capacity of the reservoirs at the time of the flood to the 
total quantity of the run-off. 

The twentieth century will witness the installation of a gn^at 
number of sewage purlfic-ation phmts. The time when legislative 
bodies will be compelled to shut ofl' raw sewage fnjm streams, 
whether used as water soppUes or not, is not far distant. 

The people of the twentieth century will likewise refuse to 
drink un filtered river water. The profesiiion of sanitary and 
hydraulic engineering will be in the front rank when public 
opinion hajs reached this point. 

A large number of nineteenth century cities have gone bead- 
long into the street paving business on a stupendous scale, with- 
out any well-defined plan of keeping these pavements in a decent 
condition of repair. The title, "permanent improvements/' 
which has been ^ven these pavements, seems to have created in 
the minds of their promoters the idea that they ought to last 
forever. 

With a few noted exceptions, the American municipalities 
do not realize yet what enormous elephants they will shortly 
have on their hands. Let us hope that when streets are pavecl 
in the next century their future shall be clearly mapped out for 
at least as long a time as the life of the best material in them, 
and that provision will be made to keep them in good condition 
for the entire period of their existence before the first shovelful 
of dirt is moved. 

What is true of city pavements is equally true of country 
roads, America can obtain excellent examples of how to produce 
and keep good roads from the Europ^^an races. In adaition to 
this» at tetisi one worthy ally has come to the assistance of the 
engineer, the League of American Wheelmen, and the future may 
bring another, the automobile club, Cnder all those conditions, 
it will be remarkable indeed if the end of the twentieth ci^ntury 
does not see roads In thlft country that will be a credit to our 
civilization. 
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Fioni the Engineering News of December 5, LS95, I cite the 
following r 

"The total ?&lue of farm products shipped in 18941 was-' 
^ - ' i 70,454. The haulagt^ oo tliiF over roads wajR S946,4i4,665, 
. > double the total earningji^ of all the railroads for freight, 

and IS largely due to the condition of the roads/' 

If any one thinks that the neees^sity of having good roads 
hm pft.^^d, let him analyze the^e figures tttirefully before Bpe^king. 
The State of Ohio would cover itself with glory by converting its 
aotiquated canal system into a road-building and maintaining 
system. 

Interurban electric railroads will continue to spring up as 
fast m the capital to build and equip them can be supplied, until 
every village and town of any importance will be reached by nt 
least one of these. They will be eo built that, int?tead of ruining 
the roadfl m many of them have done^ they will help Uy keep the 
roads which they occupy in good repair^ and thereby increase 
their usefulnes*!. 

LtmU but not least, with all the good things going around, 
the engineer himself may not be overlooked. Ferhape we may 
at least hope that the profcR^ioii of civil engineering will attain 
that standing among men which it so justly deservet** 

It is immodest to glorify one's own virtues, but the Civil 
Engineer stands second in importance only to the clergyman 
and the phypician. We would not diepnte fir^^t place with either 
the preservers of our bodies or souls, but next to these, no otlier 
profession has contributed so much to civilization ^ the Civil 
Engineer. 

Societies like our own will do more than any other agency to 
improve the standing of the prufei^sion. Good will and brotherly 
feeling among engineers, such as exist among the legal fraternity, 
M*iU be more helpful than all the legislation which nas been pro- 
moted by this Society during its existence. 

Permit me to conclude with the prediction that the twentieth 
century Civil Engineer will perform whatever tasks are injposed 




great Capital 

placed at his disposal can be reliedf upon to oe economically and 
judiciously expended His reports on projects involving engi- 
neering i|uestinnB and investigations will be made with the one 
paramount idea always in the foreground : To arrive as near the 
truth ai4 possible, and to secure for his client the greatest returns 
for the money likely to be invested. And when the enterprise is 
ready to be munched into existence, and the engineer and his | 
modest corps are again called upon to bear the whole burden and 
re8)>onsibility of construction and installation, be will accept the 
eh*Tigi^ without hesitation. To the promoter who would enlist 
his aid in the conquest of new fields of activity and enterprise, 
be will cheerfully answer : ^* You pueh the button, we do the rest." 
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REPORT OF COMMITTEE ON PUBLIC 
HIGHWAYS. 

RoBEBT E. Kline, Dayton. 

At the outset, I take it that it k the intention that thii? papen 
in its embodinlent, shall cover more especially the progrews made 
in road building in our own state during the past century. In 
treating the Bubject at hand, it will be my purpose to deal in a 
general way a^ to methods of control of highways rather than to 
enter specifically into the various methods of construction thai 
have been pursued in the past, and from the conclusions derived 
therefrom to deduce at least a suggestion of methods that may be 
adopted as a means of effecting more distinctly further progress 
along the line of highway construction and raamtenance. 

At the beginning of the century in question, the state, then 
in its infancy, which, although in an undeveloped condition, 
mrly gave signs of its many dormant natural resources, had no 
indication that it woulc^ at any time embrace the vast net-work j 
of avenues of communication, embodying the state, county au<lj| 
township and other road^ now marking its present map. 

But few towns of any consequence were then in existence; 
settlements were made in small communities, and as a means of| 
communication between the lands thus scattered^ roads were 
marked out in many cases by mere foot-paths^ later to be tafeen 
up l>y the communities, therebx creating a demand for a greater 
or lei58 degree of skill in providing a suitable and gubstaiitiaL| 
road-bedj and in some instances directing more or less attention 
to grades, with a view to their betterment, and to the strengthen- 
ing of the road-beds at points where the same proved necessary, 
owing to unfavorable conditions of drainage and the swampy 
character of the soil in its natural condition. Such roads were, 
in many instances, laid out without reference to range or town 
lines as established by any general land surveys, the sole aim 
being to skirt the intervals between settlements by the shortest 
roads attainable. In eases, some attention was paid to attaining j 
easy grades, and to this end roads were built over somewhat' 
circuitous routes; but in nearly all in.Ntance8 the lines chosen 
were drawn almost exclusively to the end named in direct lines, 
so that such roads, if now found in existence, run at all angleg 
across lands as a crude net-work over the entire state. 

Vehicles and other conveniences adapted to travel at that 
time were necessarily very erude^ the modes of conveyance being 
decidedly diSerent from those now existing. Provisions for the 1 
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fiame in constructing roads were ou that account not eesentially 
80 important for the same reason, 

Karly in the hi story of the ytat^, immediately following the 
inet'ption of ideas of a better means of I'ommunicatian in the 
^ . ' iL^ of a t^ygtem of roads, the state assumed to take in hand 
L: ,:ing of a number of roade, which now appear on our 

m*itks, known as gtate roads. Many of these were such in name 
only, and were never subject to extensive improvement until a 
kter period, when* taken up either by incorporated companies 
with charters to eongtruct toH^piket^, or still later by municipah 
• tawQshipt or county authoritiea, Rtate roads, as a rule, had their 
plsce^ and owed thc^ir exiatenci? entirely to the end of affording a 
maaDi of travel between large centers Branching off ot these, 
fOBids of less consequenc*? were opened in many localities- These 
roada, radiating as arteries from the main or state roads, the more 
thoroughly connected the varioufst com m unities. One fact that it* 
worthy of notice, as connected with state roads as originally laid 
out, is that the width was, as a rule, seldom less than sixty feet. 
This, however J was true only in record. In the development of 
the .Hiime in the later construction of the road-bed proper, the 
orilinary w^idth as used being no more than abf^olutely required 
for run venience of public travel, marked encroachments by adja- 
r#^nt i>roperty owners have since been aiade. 

Early in the century, the commissioners of the di Sere nt coun- 
ties began to grant county joads, many of which were practically 
over precim*ly the same lines as laid out for state roads. The need 
of good roads was being felt as now, and the efforts upon the part 
of officials vest^^d with power given them by the state, county, or 
tnwnsbip, with the poor result attendant upon the same, show 
that the fact was then true, as now, that the demand for good 
roads went far beyond the provision for the game in the existing 
lawsi. The fact that better roads were not constructed was not 
therefore entirely from the fact that there was no demand, nor 
again from the fact tbat there was insufficient skilh nor from an 
sibseiKte of materialf, but mainly from the f^ict tbat there wiis, as 
Mf nciw, a tendency to neglect the formulating of precise methods 
to attain that end, even though the public sentiment demanded 
the ?iame. The roads of our state bave^ in a great measure, been 
ilcvploped by a succession of unorganized efforts born in the sug- 
gestions of certain necessities, and not ae a result of matured 
plaoB and specifications, with points as to the best methods of 
conistruction and with the end of securing the best results in 
view. 

With all due respect to those who have graced their places 
upon ofhcial boards and in other executive offices upon whom 
the development of roads of various character have been depend- 
ent for attention, much can be said by way of criticism as to 
what has been accomplished. It is furthermore unnecessary to 
turn back to a perioa very remote to discover that while the 



iQtention and aim has perhaps always been to secure best reeulte 
along the lioefa indic^nted, tlie same has never in the fullest meas- 
ure been attained. The blame, however, is not to be attributed, 
therefore, to the intention, but more to the method pursued in 
control as provided by law. It may be said that ordinarily ample 
provision has been made for the right of way for travel, and that, 
It 8eems, has been to a great extent the one important purpose of 
road legistation in the past. In many caees, this has not been 
strictly the case, but the evidence of the exisiltnce of this state of 
facts has to a greater or less degree marked nearly every period in 
the history of the development and control of the highways of 
the gtate. 

Not until that period when incorporated companies, with a 
view to supplying suitable ineang of travel in more perfectly 
constructed roadways, known as toll*pikes^ had arrived, did any 
system of roads constructed in the state attain any degree of per- 
fection. These companies had the end in view of deriving suffi- 
cient income upon such in vestment;^, the *same to be secured by 
levying toll upon all who found it neceesary or otherwise con- 
venient to use these better waye of travel. In the construction 
of Buch high way B, or toll pikee, nnuch depended upon the natural 
resources of the surrounaing territory as pertaining to materials 
used, thus regulating the state of perfection attained in the effiirtf 
put forth in this direction by such companies. The bridges con- 
structed were built with a view to permanence, so that no greater 
expense than necessary would thereafter be required in their main- 
tenance; stone culverts wore^ no infrequent occurrence, many of 
which stand today as when first conatructed, some of wbieb have, 
however, yielded to a greater or less extent to the wear of many 
years. The grade, drainage, foundations, and surfaces of such road's 
were often made to that degree of perfection which the conditions 
pjermitted, or ag the probable income to he derived by the construe 
tion of same would justify. In many cases, perhaps, two roads 
running in the same direction were the recipients oi the efforts of 
two rival companies, vying with each other as to shortness of tlis- 
tances, grades, and manner of construction, in their efforts to 
secure the patronage of the traveling public. By this means, 
with natural facilities at band, we have as a result a number of 
highways, the road-beds of which, by dint of some later attention, 
are as yet in a fairly good condition. 

There are but few communities in the state at this stage of 
its development which now n^cogni^*^ the neceesity of or even 
tolerate so-called toll-pikes Tfie (leriod of their usefulness waa 
when at the outset such avenues of communication were needed, 
and their coustruclton was made possible in the lack of provision 
for the cx3n St ruction of such highways in the general laws of the 
state, yet by .charter such companies were given authority to 
bring about in the construction of such highways what the state 
of progress in the lo^kUties in question demanded. 
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As the gitat« has developed, and smaller subdivieioDe of towne 
and townships have become more frer|uent in the proper subdivi- 
mon df lands with reference to seclion, town, and range line§, the 
lines of roads h^ve become more fixed in direction. New meth- 
od* in the location of roads have been installed, Nearly all of 
the roads named still hold their plaees, and we have in addition, 
at the hands of township and county authorities, roads termed 
section and half^seetion line roade built at nearly all points 
tbroaghont the state where practicable. 

Borne attention lias^ been paid in the recent past to the con- 
struction of roads by parties intere^^ted in the better improvement 
of land^ otherwise naturally favored by topographical conditiona, 
who have planned the constrnction and completion of avenues 
for i^ractical uses as well as with a view to the aesthetic. 

Id addition to the eflorts of the beet engineering talent^ fre- 
quently the efforts of the landscape architect have been cailed 
into exercise. This feature of development ia necessarily gov- 
erned very much by the occaision and conditions where the same 
has been called into piay^ so that advanced method© of highway 
oonstruction are in such cases put into ptacticCj and the best 
effort*? of the profession have been directed to this end. 

It is not my purpose to discuss further the t^est achievements 
or posflibilities of further advancenaent in this field of highway 
engineering practice, but to continue exclusively with that branch 
of same which pertiiins to the ordinary and common avenues of 
public travel. Conditions which call for the exercise of engineer- 
ing effort in the construction and maintenance of public highways 
differ with each other in the development of the varied reeources 
of the state, and general business and social interests call for 
changes in the metliods of this particular line of work. 

We are brought face to face with the fact that, a^ the laws of 
the past and present have been insufficiently eflectual with refer- 
ence to control of state, county, and township roads, the demand 
for new effort is realized through petition after*petition being Hied 
with the varioue boards of county commissioners, made by par- 
ties in communities where improvements are found to he neces- 
i*ary. Immediately iollowing the granting of such petitions and 
the laying out of roads under the general laws of the state, the 
jurii<diction is vested in a lower body— namely, the trustei^s of 
the township* This body in turn, while custodians of the roads 
in rjuwtion and of other roads which^ by virtue of their h>cation, 
fall under their control, are called upon to provide all necessary 
impn»vements, and assure in the best degree the construction and 
Kiaintenance of such roads^ following the provisiong of existing 
Iftwd lu secure that end. 

In each township or town, road districts are created, in which 
supervisors are chosen, in many cases with byt little attention to 
their i|ualiticationfl, who are vested with instructions to carry on 
such work. A feature of the work of making improvements upon 
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such roads, which is, in particular, wrong, is th^ fact that the ma* 
terials used in making &nch improvements are obtained at the 
discretion of such bu per visor and diBpoeed of in accordance with 
his judgment, whose itltjas in many cAieB are very crude and ina- 
praclicahle. After the complelion of a year'e wnrR so directed (or 
often misdirected), the trnetces of the township are called ujion 
to pay forsnch materialB, and in turn render their bill, in an^ounte 
which exceed S2o.OO in each road district, to the county commiB- 
61 oners, so that while the funds are expended for such purposes 
by the county comraiesioners, they are in no way responsible for 
tne measure or j^uecess of the work performed. Supervisors of 
road districts, trustees of townships, (»r even commissioners of 
counties, under this poor method of the application of puljlic 
funds for the use and purpose of the improvement and mainte- 
nance of public roads, have, of course, attained some measure of 
success in certain localities, but this quite often is true only in 
such instances where the natural conditions are themselves quite 
favorable. However, by these indirect methods it can be seen 
readily how easily possible it is that the poorest results have been 
realized in nearly evety instance. The qualifications of the super- 
visor are very often insufficient ; trublees of townships are in many 
cases incompetent, and should the commiBsioners of the county 
have the best knowledge and intentions as to methods, they have 
no other alt<ernative than to ofier suggestions, with no assurance 
that the same will be given du4* attention. 

A feature that is, perhaps, the most objectionable in this sys* 
tern is, however, the practice of requiring all resident male voters 
within the prescribed age Umit to work out the road tax, or what 
is commonly called '* working the roads,-' By this system, while 
it would seenj tliat all persons so engaged would be interested 
most in the Siuccessful oneration of this method, to the end that 
the roads in their iminetliate locality nriight be best for their own 
use, the contrary as a rule is tlie result There is that degree of 
inadvertence usually manifested in the average citi/^en so em* 
ployed, that the method thus in vogue, tt* Bay the least, is very 
unsatisfactory and the rweult^ corresiK*ndingly poor. In some 
counties, whether by special or by general acts of the legislature, 
roads are placed under the direction of the county commission* rs, 
who employ in some cases a competent engineer to direct the work 
in hand. By this means a more successful system with attending 
results is attained. 

By special acta ol tlie legislature in the ca^e of a number of 
counties, toll-pikes have hpcn bought by the county, and their 
maintenance and further improvement has been placed in the 
hands of cfiunty or townslnp boards. Under the meth<id^ pur- 
sued by such boards with this better syslem of more direct 
cnntrol, and in some cases with an appropriation of sutlicient 
f u n d s by w li i c h |>r o pe r i m pro ve m e n is m ay be 1 1 rtt n g h t a bou t » t h e 
results attained have been to a greater extent satisfactory. How* 
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, ugain, the law im poses another obstacle in certain crises where 
this ^Vdilem has been in vogue, by providing for the election by 
townebips of iipeeial pike eomrtiiBsionera, whose duties are t«J exer* 
ciiiG their judgment in the expenditure of moneys provided for the 
iiectio ns of pike« under their control. Thi^, itgain, takes the con- 
trol and the responsibility of the work in hand from the board 
which provides the funds, Such pike commiBRinnerB are often 
cbi:>sen merely with reference to local poiitiea,! standing and other 
intluences. If^ under the direction of the cotinty commissioners 
and county surveyor, he baet proven by his effort** to be competent 
for the work in charge, the tenure of his othee in all proimbility 
will he but for a eingle year, so that each year the highway is at 
the mercy of a new and inexperienced hand, and that very often 
Ui a greater or less degree imcompetent at beet. In our own 
cijuuty during the past few years, where we have, as compared 
with other highways in the state, a fairly good system of roads, 
there has been much complaint by parties interested in securing 
brtter roads, because of tne disadvantages that crop out in th^ 
results attendant upon the methods pursued in highway mainte- 
nance- The commissioners of the county have been asked to 
employ methods as suggested by minds who see fit to give the 
subject attention, and who have called upon the commissioners to 
make appropriations to the end of pursuing such methods of im- 
provement satisfactory to themselves, but the facte are, that under 
the laws regulating the control of our roads^ it is im possible to 
deviate materially from the methods that are now in vogue. In 
other counties where the conditions are not so favorable and where 
rt^ads ar^ necessarily worse, this fact is necessarily more manifest 
With this presentation of the fact« in this general nmnoer, 
it is sufllicient to draw the conclusion that, relative to the com- 
parative development of the state and it*^ abundant resources, th© 
system now in vogue in the control and management of our sys- 
tem of public roads is no more nearly apace with the times than, 
those pursued earlier in the history of the state. Thus from the 
facte it mav be seen that there ha^ been but little deviation in 
the princijples and the methods pursued from those at the very 
outset It is the prerogative of^he engineer in general to direct 
public sentiment in the lines prescribed in the scope of his pro- 
fession, lo the direction of the management and control, in the 
making of improvements, and in the maintenance of public high- 
ways, it is essential that the demand for such be anticipated by 
the solution of all difficulties where possible, and the suggestion 
of the ways and means for the accomplishment of best results by 
the engineer, the same in some manner to be put before the 
public so as to a^^sist in grasping not only what is needed, but 
wh&i b needed first and most at each interval in the period of 
general progress. While facts have been dealt with in the treat- 
ment of this subject in but a general way, we bftve sufficient 
evideuee to justify the assertion, speaking from the standpoint of 
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the engineer, that some action ehould be taken to secure a con» 
diiion better iban that dow existing. 

With tbeae facts in mind, it will be well at this point to re- 
iterate a portion of the paper presented by tuv before this Society 
one year ago : 

It may be stated that the time is at haod — in fact, is now 
here — when an established and uniform system of highway con- 
trol pertinent to every requirement of the day, embodied in a 
<?ominisaion backed by state laws sufiBcient to cope with the powers 
of any state boards and commissions or corporate companies now 
existing, is extremely essential for purposes of further improve- 
ment, and the defeoBe of -the highway against such contending 
interests. 

If the canal, with ite limited interests of traffic as at present. 
Is so provided, the steam railway Hke^ise, and if the telegraph and 
telephone companies are permitted to operate under charters and 
with certain rights acquired from higher authorities than local 
county and municipal boards, the highway, of all interests the 
most general, should have a footing in the state on a par with 
them at leaist 

The purpose ^nd realization of a systematic and effective im- 
provement oi roads in general can heat be attained, therefore^ by 
the enactment of a more comprehensive code of laws relating 
thereto, complete in nature^ pertinent to all requirements as 
gleaned from past and present^ and thoroughly competent to 
secure theeucceesfu! accomplishment of all the ends that indicate 
thfir necessity. 

To this end, as chairman of your Committee on Highways, I 
beg lea\*e to offer the following as a proposed measure for your 
cfmsideration : 

A BILL 

TO PBOVIOE FOE THE APPOINTMENT OF A STATE HIOHWAY 
rOMMlSSIOK. 

Be it enacted by the Seventy -fourth General Assembly of the 
St^te of Ohio, as follows: 

Section L The governor shall, within thirty days aft^r the 
passage of this act, appoint three competent Civil Engineers^ each 
of whom shall be a resident of the State of Ohio, to serve as the 
Ohio Commission on Highways. Their terms of oflice shall be 
for two vears, or for such time after making a report 1*j the Sev- 
en ty-fifth General Assembly, not later than the end of the seesion 
thereof in the year 1902» when the necessary action relative thereto 
shall have been taken. 

Sec. 2. It shall be the duty of said commission to report to 
the next (leneral Asscmblv of the Stat^ of Ohio concerning the 
condition of the roads in tlie state, and to draft a bill providing 
for the improvement of the samej and to compile statistice rekting 
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lo the public roads of counties, cities aud towns, and to make 
mvh invei^tigationB relating thereto a*? they shall d*em expedient 
They ah nil hold at least one public meeting io each county for 
the ojien discus3§ion of questions relating to public roads, due 
notice of which shall be given in the pres^ or otherwise. They 
»hall make a report Iq said General Aeeembly of their doings and 
the expendituree of their office. Their report shall be submitted 
to the secretary of state on or before the first Monday in January 
in the year 1902, to be laid before the legislature, together with a 
draft of the aforesaid bill and all maps, plana and Btatiatios col- 
lected and compiled under their direction. 

Sec, 3. They shall be provided with an office in the State 
Houae, or some other suitable plaot^ in the city of Columbus, Ohio, 
as a place of meeting^ and in which the records 6i their office shall 
be kept. 

Sec. 4. They shall establish rules and regulatione for the 
conduct of business and for carrying out the provisions of this act 

Sic. 5. They shall each receive in full compensation for 
their services the sum of dollars per day for ejLch day em- 
ployed in the conduct of business in carrying out the provisions 
of this act, and also their traveling expenseg^ the same to be paid 
at the end of each month. They may expend annually for clerk 
hire and assistants and for defraying expenses incidental to and 
necessary for the successful performance of their duties, exclusive 
of office rent, - — dollars. 

Sec. 6- This act shall take effect and be in forpe from and 
after its passage, 

DISCUSSION, 

Mr. Kline said, in addition to his paper, that the call for the 
proposed measure, or bill, could be seen when we consider that in 
almost every community the hue and cry is for better roads. If 
this is backed by enterprising people who have the interest of 
good roads at heart, and in a measure by citizens who are inter- 
ested in better public highways, it will be made a law. 

Mr Weddell said that much money had been wasted in the 
improvement of roads. '* There ie much work done upon grading 
that might have been avoided in places where the ground was 
compHratively level. I have found that a great deal of money 
has DCen wasted because of the hands that the work had fallen 
into. People are employed without reference to their ability. I 
think the bill would he of great benefit if passed." 

Mr. Bo wen : "There is one minor point in Mr. Kline' s paper 
I would like to ask aljout: what a landsc^ipe engineer would have 
to do with road making.'' 

Mr. Kline replied that he simply referred to the work of the 
landscape engineer as a help in the laying out of land and beau- 
tifying it "It is true that a great deal of capital is being in- 
vested in l»eautifying the adjacent parts of cities, parks, etc/' 



Mr. Cronley : ** I think for a numbet of years we have not 
had cfHciBrjt methods of road building, not ooly in Ohio, but in 
msny other etatew in the l^nion. We will not have until we take 
the matter nf road building out of the hands of the county eom- 
miHHionerri and trusteef?. There are a few counties in the State of 
Ohio wliere the ('ounty EngiDeer has ubsolate control as to the 
iiiethrtd of ruail uongtructioii, but the great majority of the couD- 
iii*n throughout the Union are at the mercy of the county com- 
ini*i^ionerf^ and trustees* In Putnam County, the trustees are in 
debt over half a million for building roads; it has been in the 
haudH of thti county com mii^ionera. The aysteni in our county 
f Alien) ies vicious, but it Ir a Messing as compared with the meth* 
oflw ui^ed by tru^^teee in some other counties. I want to say that 
a dog in Swi^/.erlf«id can haul a bigger load over the roads there 
thjMi a liorf^e can over our ordinary country ruads. As to the best 
method of keeping up the roads?, my idea is for the cum mission- 
ofH to have stone distributed ahmg the road, and have a iiuperin- 
tendent tor every two or three mite, and have the superintendent 
take care of his own personal road, lie should have a man with 
pick and ahovel to pick ofll' the surplus, fill the hole, and roll that 
all even, then we would have a good job of repairing/' 

Mr. liar[.^er: '' We can di^cues metht*ds and plans until we 
are old and gray headed, and Ije of very little benefit unless there 
18 HOUR* action taken that will bring matters to a focus. It seeins 
to me that Mr Kline has submitted something here that will 
proliably pre^ient something definite upon the subject by the time 
the next legislature meets I would think it would be well for 
lhi8 Society to act upon that and endorse it, but if it h thought 
best, let it go over until later in the meeting/' 

Mr, Bo wen : '* Going back to the early days of road con- 
Mtruction in thin country, I l>elieve that the engineer was just as 
corrjpt'ient then as today, botli as to grading and general construc- 
tion ; e>*pi't'ially the masonry, bridges, etc , were m complete jobfl 
an can htMltHie even in the present day. The only difference la 
the i|uality of the material. They did the best they could, and 
thi^ work was as nearly perfect as it equld be made. Many of 
lhi*tn wtnnd todjiy as a monument of the excellency of the work 
ilr»ne then, The roade were always kept repaired, and that seems 
to lie ificHHTi^t of all good roads. All roads not kept in repair 
niKin g(i l>y the board » like all things. They had a regular wystem 
uf repairing, Jis Mr. Kline asserts in his papNer, by dividing the 
rond intoHeetions and having a man to keep it in repair. One of 
tlie priniu^ml thing?^ done was to keep the roads perfectly clean. 
Ho it \n With all methods wherever they take interest enough to 
keep it in n^jiair ; where they don't, it naturally goes by the board. 
MfMi who httv*" hud an opportunity to observe these things will 
rmlit*' ihti fm't that the ilitference of construction and mainten- 
anon of roadw that 1 rtfferred to was done entirely outaide of the 
fHUiiro] of the countv. This kind of road wa^s constructed by the 
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jvernmeiit, and had govemment supervisors for its construction, 
id later on had state supervision, we have none of thie in our 
amlerii times ; it w governed by county cooimiggioners and 
county trusii^es very little fitted for the place. Even with the 
present mtihod, under the present law, we can all see that road 
making has made some progress. Those having construction of 
njade in hand can do now what moo could not do fifteen or 
twenty years ago. From the character and the general conetruc- 
tion of the worl^ they have, rtiey can persuade county comrnls- 
Bioners to do better work than they did. The public is better 
fiducated today than it was fifteen or twenty years ago. Mr. 
Klines .suggestion i^ in line with the progresB of road making. 
That is one of the things that ought to be well considered, and 
then f)ut before the legislature and passed for law. It is one of 
the things to educate the people, and until that is done^ we ean't 
do very much/' 

Mr. McKay: **Ia our c^junty, where new roads are con* 
pttructedi thitre geems to be mt f*rovision for taking care of those 
roads until they become solid by wear, or are completed so as to 
stay in their place, and in many instances the roads are practi- 
cally ruined before they receive any care whatever, and are never 
what they ought to be, if they were taken care of for at leaiit one 
vear after they are conetructed. It is uselei^s expense to spend 
large sums and then let the road go to pieces for want of attention, 
On a limestone road, built on the side of the road and well trav- 
eled, the wheels will make what we call a wheel rut — the stones 
and dirt fall out. Now, I have never seen, where they have taken 
the stone that has fallen out and raked it into this wheel rut, but 
that ^bey have a good road. I have alwavs felt it the thing to do. 
You will save the material that was used in that place, and you 
have a good road that will remain so. Where vou put the stone 
along the road to fill in the spaces, after two or three years, I have 
always looked Ufjon that as a great waste at least. I have advised 
the former plan in a number of cases. AH they have to do is to 
go along and fill the ruts, then they have a good smooth road/' 

Mr Frakerr ** About the maintenance of roads, if the con- 
tract requires the contractor to keep the roads in repair for the 
first year, it assists in the maintenance of roada, if the contractor 
will contract to keep it in repair, for one year after the completion 
of the road/ He will generally do this for a little more than for 
what he will eooatruct the road/' 



REPORT. 

We. your conamittee appointed to consider the recommenda- 
tions made by the chairman of the Committee on Highways, with 
reference to proposed legislation, beg leave to report as follows: 

After a careful consideration of the points as embodied in , 
the report, and a further consideration of the senate bill pertain- 
ing Uj road imjjrovements and Introduced by ^enat^^r Podge, the 
following propo.4ed bill was drawn; 
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A BILL 



Tt» PltOVlDE port THE IMPROVEMENT OF THE PUBLIC HIGHWAYS 
OF THE STATE OF OHIO. 

Be U miaeted % the Gm^al A^Hembly of the State of Ohio: 

Section 1. That within thirty days after the paseage of this 
act| the governor, by and with the advice and eonatiDt of the sen- 
ate, ehall appoint three suitable personSj at leaet two of whom 
shall be competent civil engineers, and all residents of the State 
of Ohio, to be known as the *' State Highway Cooiniiselon.** Be- 
fore entering upon the duties of such office, each such commie- 
sioner shall file with the secretary of gtate his constitutional oath 
of office, and shall file with the auditor of state a bond, with euf- 
ficient sureties, in the penal sum of six thousand dollars, for the 
faithful discharge of his official duties. The terms of office of the 
three highway commissioners first appointed shall he three, four^ 
and five years respectively, as the governor shall designate at the 
time of appointment; providedj howeverj that each such com- 
missioner shall continue in office until his successor shall have 
been appointed and duly qualified. The term of office for each 
highwaj^ commissioner thereafter appointed ghall be five years, 
except m case where appointment is made to fill vacancy during 
an unexpired term. A nigh way commissioner may^ at any time, 
lie removed by the governor for sufficient cause. Each highway 
commissioner shall receive for his service an annual salary of two 
thousand five hundred dollars, payable in equal monthly install- 
ments, and his neceasarv traveling expenses; and such highway 
commission may expenS, annually, for work, hire, engineering, 
maps, and other expense necessary and ineidentai to their office, 
a sum not exceeding six thousand dollars, the foregoing to he 
paid out of the state treasury on warrants of the auditor of the 
state. They ehall be provided by the proper authorities with 
suitable offices in the city of Columbus, in which all their official 
records shall l>e kept, and such records shall be and remain the 
property of the state, and shall be open for inspection and exam- 
ination. The said commissioners shall establish such rules and 
regulations for the conduct of their office as the requirementa of 
their duties may seem to demand. 

Sec. 2. The 8tate Highway Commiesion shall hold in each 
yeAr at least one public meeting in each county^ and shall cause 
due notice of such meeting to be given. They shall compile sta- 
tistics relative to the public highways throughout the state, and 
shSU collect such information in regard thereto as they may deem 
expedient. They shall investigate and determine ujx^n , various 
methods of road conatructioD adapted to diflferent sections of the 
' state, and as to the best methods of control and the construction 
and maintenance of roads. 

Sec. 3, It shall be the duty of the State Highway Commis- 
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sioD during the years 1900 and 1901 to formulate an adequate 
system of road construction and maintenance adapted to the dif- 
ferent conditions found in the various parts of the state, and to 
report to the Seventy-fifth General Assembly all statistics and 
information collected, with recommendations as to laws necessary 
to establish said system of road construction and maintenance, 
and for the repeal of all unnecessary or conflicting road laws. 

Sec. 4. The State Highway Commission shall report bien- 
nially thereafter to the legislature concerning all the work per- 
formed by them, together with such recommendations upon the 
subject of highway construction and maintenance as to them 
shall seem appropriate. 

Sec. «5. This act shall take effect and be in force on and 
after its passage. 

The bill, as proposed by Senator Dodge, provides for the ap- 
pointment of such commission and the making of appropriation 
at once without first laying the foundation and devising plans. 
The method, as proposed by this bill, provides for an interval of 
two years of investigation and a thorough study of the subject in 
all ite phases, followed by a report to the next 6eneral Assembly, 
after which the commission will proceed in accordance with the 
determination of the legislature with reference to the report 
made. 

After canvassing the sentiments of a number of Senators and 
members of the House of Representatives, we find that the bill, 
as drawn, meets with general approval. 

Senator Dodge has agreed to introduce this bill today, by 
request, together with the bill introduced by himself, both to be 
brought before the committee and considered at the same time. 

The first meeting of the Senate Committee to consider the 
subject in hand will be Wednesday evening, January Slst. . 

We recommend that the Society take action in the endorse- 
ment of this proposed measure. 

(Signed) A. W. Jones. 
L. B. Fraker. 
Robert E. Kline. 
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A REMEDY FOR BAD ROADS. 

By pRo^i*. Daniel B» Luten, 

When we cooaider that for upwards of forty years the farmers 
of this country have been struggling witfi the road problem; that 
for the past ten or pfteen years an energetic body of wheelmen 
has b^;^en clamoring for a solution; that county surveyors and 
engineers have lent their aid to the solving of the problem, and 
that in spite of all their eflorts, not one per cent, of the roads of 
this country can be called good roads, we realize at once that the 
task is not one to be accomplinhed by untrained hands^ but that 
H will require expert skill of a high order. 

The problem depends in every case upon local ooiiditii)ii8< 
The macada misled road^ whicli^ in the moist climate of Prance, 
is an ideal road, becomes a dusty nuisance in the dryer climate 
of Northern Italy. No universal solution is to be found. Differ- 
ent kinds of roads and a different method of caring for them will 
be required for each and every state of the Union, if the solution 
is to be the most economical one. The United States is even 
more peculiarly situated in this respect than the continent of 
Europe. England, France, Germany, and Switzerland have suit* 
able atone for macadam-roads within easy reach. The population 
is congested, the country rich. In the United States, our Eastern 
States approximate more nearly to that condition ; the most of 
them have unlimited supplies of good ^tone for roads^ and the 
inhabitants are numerous and wen-to-do. For such a section, 
stone roads ofler a solution. 

In the Central States, including Ohio and Indlanafgood stone 
is not eaeily obtained. Limestone, a most inferior stone for road 
building, may be had ; but gravel of good quality is almost every- 
where obtainable. In Illinois, no road material of any kind is 
obtainable, except brick, Illinois may be compelled in time to 
follow the example of Holland, in manufacturing its clay into 
bricks, and thus build roads without expensive importation of 
road materials. But it must not be forgotten that such a metliod 
is exorbitantly expensive; nor is it to Sb imagined that the brick 
roads of Holland are ideal. They are cheaply constructed, are 
soon full of chuck-holes, and are really inferior to the sand and 
gravel roads of that country, although, of course, subjected to far 
greater traffic. 

Perhaps^ a solution for such states as Illinois, applicable* 
however, to the level portions only, would be the steel tramway* 
1 Bay applicable to level roads only, because the principal advan- 
tage of the fctael road is in the increase of load permitted ; and 
where grades occur, this advantoga b annulled to such an extent 
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ju? 1*1 make the mad too expensive to be* compensated by the 
bonf*fiti5 received* For a large part of our country, the dirt roftd 
must continue to be the only gsolntion of the ditfienlty. 

It ie for thig reason that I urge the neeepsity of local experts; 
not go%*ernment experts, not engineers, but practical men of expe* 
rience, who will be able to meet the conditions that affect the 
roads of their lo^:'ality. At the present time very little of this 
expert talent existB. Engineers are employed only in construct- 
ing» very rarely in maintaining, roadg; aii5 engineeri* and others 
are too apt to forget that proper maintenance is more eKaential to 
a good system of roade than is good construction. 

The slate governraeot of Rhode Island has b+'en building 
Intone roads in half*mile lengths, ae samplet* of good roads, to 
induce the farm era to petition for 'such roads. They are made by 
approved methods^ and are well-con Btructed stone roads. The 
cx>8t of some of them i® quoted from the commissioners report: 

Bristol sample half-rnile, 3,095 tons of stone, 15,262; inti- 
dentalt<, grading, etc, $3,33(], making a total of S8,598, or at the 
rate of S 17, 196 per mile. 

Fort«m<iuth sample half-mile^ 2,561 tone of stone, 16,126, and 
a Ujtal of $14,3,58 per mile. 

Burrington sample half-mile, at $9,82H ^>er mile* 

Bcituate sample half-mile, at $15,766 per mile, 

Johnson sample half-mile, at 119,028 per mile. 

Diatrict of Narragansett sample haff-mile (shown on the 
screen), at f 12,212 jjer mile. 

These roads are fifteen feet wide, and are macadamized to a 
depth of eight inches. 

Stone roads in Rhode Island are Inult by state aid, a part of 
the expense being paid out of the state treiisury, the balance 
coming from the residents along the road. Even with this ar- 
rangement, such a price is prohibitive, and roads built at one- 
tenth of that cost would still be too expensive for many localities. 
r am a firm believer in state aid ; it compels the resident of the 
City to help pay for the roads of the county, and this is just, for 
the trities are benefited by good country roads. On the other band, 
the residents of the country are not materially benefited by good 
streets; so that the citiasen has no right to invoke state aid for 
street improvements. But state aid means state control, and 
before the farmers will trust the roads in the hands of the state, 
tbey must have better evidence of the ability of engineers to 
handle them economically. At the present time, the farmers of 
our Western States view with distrust an engineer who favors 
Intone roads. 

At tjuincy, Illinois, the p«Bt year, when the Good Roads and 
Public Improvements Association of Illinois and Missouri had 
called a good roads convention, the farmers held an anti-hard 
roads meetiuir in advance of the other <and that, too, in a locality 
pmducing roads of the kind shown on the screen). The farmer 
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members of our State Legislature are almost always oppoi^ed to 
state aid. The trouble is not with the farmers ; it is with those 
enthusiasts who attempt to force an expensive experiment upon 
the farmers, without gatinfaetory proof that it will be an economic 
BUecesa. Engineers are too apt to act on the principle that whatr 
ever is worth doing at all is worth doing well, but applying it 
only to the construction, and then leaving the road to care for 
itself 

I am not opposing stone rojids when properly constructed and 
maintained. From a theoretical analysis, it can be pnjved that a 
properly maintained stone road is desirable even for light traffic. 
As an example, let us assuqje a mile of stone road to cost what 
would Ije an average value, I5,CXX). If the road is to lif econom- 
ically successful, this f*^^0(K) will be considered as a bu^inesa 
investment that will pay dividends. The road must be so cared 
for that there will be no unnecessary depreciation in value. The 
road, once constructed, is not to be left to take care of itself for 
four or five years, at the end of which time it would require com- 
plete renew ab at a cost of S4,000 or t5,000, besides having been 
in bad condition for a year or two. Such cateles^ness would in- 
volve a loss of upwards of a thousand dollars |>er year of the 
investment 

The road must be so cared for that the original investment 
may lie considered as a permanent investment; its annual ex- 
pense will then be the interej^t an the $5,000 at five percent., plus 
the cost of maintenance, plus the deterioration in value. The 
interest would amount to $250 per year j the cost of proper main- 
tenance of one mile of stone road would be not \Qh& than $200. 
In ten years the road would require resurfacing^ at a possible ex- 
pense of 12,000. Distributed over ten years and discounted for 
the average time would give $160, or a total annual expense of 
$250 plus $200 plus $160, amounting to $610 per year. 

A team and driver^ worth $2,50 a day, can move, on an aver- 
age dirt road, one ton fifteen miles, and return without loadT in 
ten hours* This is at the rate of 16^ cents per ton pt^^r mile. On 
a good stone road, three tons may be drawn with the same ease 
as one ton on a dirt road, making the cost for stone roads 6J cents 
per ton per mile, or a saving of 11^ cents per ton per mile in favor 
of stone. If we divide the annual cost of $610 by the saving per 
ton per mile, we find that there would be required a traffic of 
5,40u tons per year over this road to create a Ba\nng equal to the 
annual cost This is on the assumption that the dirt road coste 
nothing for construction or maintenance. Five thousand four 
hundred tons per year means but five teams each way per day, 
provided each and every one of them is fully loaded with three 
tons each, where formerly the load would have been one ton. 
Five heavily loaded teams per day is by no means unusual on 
most of our country roads; nevertheless, such reasoning does not 
appeal to the individual farmer, who has to bear the bruot of the 
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expeoin* fur the benefit of the commonwealth. It doe^ appeal lo 
tht* legislator, ami it is a strong argument for com ^i^l ling the peo- 
l^le at large* to bear most of the expend of road building. We 
iniiy hope for mueh from state aid, but not until the people have 
Ijct^n inlucated U» know the financial value of good hard road?*, 
and that is a long, elow, and toilsome operation, and I do not 
Wlievi' that it is aceonipHshed by the conistruction of expensivi; 
Knnij>le half-milea In short* the whole idea of saniple roads is 
wrong ; it call^ particular attention to the method of eonstruction, 
hut does not necveesarily develop a fiyBtern of maintenance, and 
without the proper maintenance, tbentone road will by no means 
eive the iitatii^faction that the well-kept sample half-mile would 
lead one to expect. If one wishes to nee sample stone roads under 
exiBtiag condition B, he need only po to any of the smaJler towns 
of the aiiddle weat, where he will find macadamized street>i, built 
, an expense of 110,000 and upwards, and which, under better 
intenance conditions than exist in our country roads, are 
^uddy and dusty ; in i-hoft, are not good roads. 

We have exampleir iu this country of ail kinds of roads: the 
corduroy, built of logs laid crosswise^ and especially serviceable 
where water may ent^r the road from below ; the plank road, a 
slight improvement upon the corduroy ; dirt roads, in dry weather, 
sD)Oi>th, harri, and serviceable; in wet weather, absorbing water 
and di*veloping rubi and mud- holes until they are we!l-nin;h im- 
paiijtable; gravel roads, good for six months of the year; for the 
otht^r six. Droken up by heavy frosts, soaked by surface water 
which can not ©scape, or covered w^ith gravef hub deep for 
repairs. 

We have bad roads that have been made good by surfacing 
with stone, and we have stone roads that were once in excellent 
condition, but through neglect and heavy concentrated tratiie, 
have been transformed into wors^ than dirt roads. 

In Illinois, we have steel roads and brick roads, tfto or three 
miles of each. Not anyone of them is suited to all conditions 
and localities; none of them are to be discarded a« entirely use- 
lees; each and avery one of them is useful and economical in 
some locality. And most important of all, not one of them is 
permanetiL 

You have doubtless heard such an argument as the following: 
Stutistics show that the Central States are paying an average of 
fifty dollars per mile per year for repairs to our dirt roads, yet 
they grow no better This has been going on for forty years. 
Forty times fifty, plus the intere^^t *for the average time, makes 
the amount of this expenditure up to the present equal Ui 14,000 
per mile If this sum had only been saved until the present 
time, it would have been sufHcient to tnaeadamisse every mile of 
road in the country. 

Such a line of argument neglects two fact^: that the fifty 
dollars j>er mile, while it has not made the roads better, hm pre- 
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veoted them from growing worse; and that while a large part of 
that euui hag undoiibtf^dly bten wa&ted, it would be a^ nothing 
to the waste that would ensue if all our roadss were to be mattad- 
amized without first providing adequate means for csiring for 
them. 

Examining the question from the standpoint of the road 
surface proper^ we tind that roads eufier from the following de- 
fects ; kuts» due to conrentration of traffic ; chuck-holes, caused 
by the pounding of wheels into gliglit deprefw^lons softened hy 
water; eoft surface, from absorption of water always; dustiness, 
from lack of water: and bad location. These defects are, of 
course, at their wor»t in the dirt road, because it has the softest 
surface, but they are common to all except the steel train way. 
One exception is dustiness, which, in dry E^easons, will be worse 
on macadam roads than on dirt roads. 

The remedies for ruts are a surface of harder material ; or 
di%^erting traflic from a single line of travel; or the use of long 
whiffletrees, auch that wheels follow the tnick of ihtt honse; or 
wide tires on all vehicles. But probably the simplest and njosl 
efficient remedy is to fill them up, either with earth or with harder 
road metal, as soon as they begin to form, and before surface water 
can penetrate. Chuck*holes should he remedied in the«ame way, 
A soft road surface, except in the case of a sand road, is always 
cauaeil by water. The remedy is to remoVe the water promptly, 
not by undenlrainage, but by keeping the road surface free trom 
ruts and smot>th, so that the water will discharge at once into the 
side ditches, Underdrainage is very appropriate in cases where 
water seeps into a road from below," but such eases are com para^ 
tively rare, and for removing the surface water the underdrain ia 
ttjti glow. 

If the imperviousness of the road surface can be increased, 
the task of removing surface water will be easier. Stone- road 
Burfacej^ are impervious; gravel well compacted is nearly so: 
saturating dirt roads with oil is partially successful, but costly . 
The views show a dirt road in Iowa before and after sprinkling 
with crude petroleum oil; muddiness and dustiness were de- 
creased* but the expense of such treatment amounts to upwards 
of one hundred dollars per mile annually. ' It is, however, being 
used to some extent on California roads to prevent dust, 

The best remedy for dtistiness on any kind of road is an 
oct^asional sprinkling. Means for preventing mud will also, to 
some extent, prevent the dust. One of the l>e8t methods of allay- 
ing the dust nuisance is by the planting of numerous shade trees 
along the roadside. It takes time* but the growth of our road 
system wilt be slow in all its features. 

Bad location is not easily remedied ; it is unfortunate that 
our roads should have been laid out on section lines. The rt^m- 
cdy, however, is not, in general, by grading down hills, but by 
refocAting the road in a curving line to lessen the gradea* Notice 
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that nearly all the sarioufi defects of road surfaces may be reme- 
died in one of two ways: by using harder road material, or by 
employing eome one to attend to the road surface at all times. 
The moet Batififactory fiolulion is a combination of the two; the 
next t)e8t solution is the attendant atone, and the most uDeatis- 
factory is the harder road withuut the attendant. 

The most perfect system of roads in the world is that of 
France. Itj? e^aential features aie: Firsti stone roads; second^ 
engineering superintendence ; third, a constant attendant for each 
three or four miles of road. Neither of the first two can give sat- 
isfactory results without the last. The last can give satisfactory 
results without the others. It ig, in fact, the essential basis of the 
whole syfftetn. 

The French system was not a slow developmentj but was 
forced by Emperor Napoleon upon his unwilling subjects. The 
people soon learned to appreciate ita value* however, in spite of 
lis expend. 

To introduce such a system in the United States will require 
years of education, ye^re of agitation and legislation. The better 
way is to attempt to grow into a similar system in a natural 
manner, adopting first that which is most Cffsential and at the 
same time the easiest to obtain. Railways and railway systems 
have not been built in a day. They are natural developments, a 
cheap line being first constructed, and gradually perfected by ex- 
pert attendants, as traffic requires. It would be folly for a rail- 
road company to build a weli-appointed road and then leave it to 
tokc C4vre of itself. It would be even more foolish for us to build 

i^pEiod roads, trusting that the necessity for maintenance would 
afterwards develop a satisfactory eyetem of niaintenance. We 
have shown that we can not take care of piwr roads; wh3' should 
we then be entrusted with good onea? 

i^uppose that we could arrange all the roads of our state in 

fijIK^tions of ten or fifteen miles each, making the sections as com- 
pftot as possible, and assigning to each about the same amount of 
main roads; and then employ a man and tfam, at an expense 
of about four hundred dollars a year, to devote his entire time 
and attention to that section; to be on the road ten hours a day, 
rain or shine, but to be most attentive in wet weather; to be lia- 
ble to discharge for laziness or lack of attention to duty, but to 
understand that his position w^as permanent during goml behav- 
ior. In a short time he would become a rnad expert^ and one of 
the most valuable kind, a man trained by experience on the 
special problem in hand ; but at the same time, so inexpensive 
an exi:)ert that we could afford tc^ retain him on a meager and 
undeveloped enter|>rise such as is our road S3*stera. Ruts he could 
I] II with new and harder material, m with the aid of a grader, 
could smooth them down; lacking a grader, he could make for 
himaelf a drag of plank, such m is used on race courses; or even 
a wagon tire, heavily weighted^ could be dragged along on its aide 




by an attached chain. Chuck-bales Bhould be filled at their fimt 
appearance. Such repairs should never be made in wagan-load 
lots, but a little at a time, and with the proper quality of material, 
which only such an expert would learn to recognize. The surface 
should be kept well crowned and smooth by freou en t scraping; 
puddles of water should be promptly drained to tne side ditcher, 
and the side ditches themsefveB kept clean and of proper dejith 
and grade to dispose of the water and prevunt it from penetrating 
to the foundation. Dusty roads should be sprinkled ; shade imm 
ahould be planted along the roadside, 

None of these repairs and improveraents require engineering 
skill. That i?uch a system would in time develop Into a ftystera 
requiring the highest engineering flkill is not to be doubted, and 
by that time our farmers will be willing and ready to pay for it, 
which they are not at the present time. 

You will find, if you investigate, that the st*)ne road meet** 
with but «mall favor among farmenH at the present time. Put 
yourself in his place: buy a farm, and before you have paid off 
the mortgage, have one of your neighbors, with more money and 
less frontage than yourself, begin to agitate for a stone roaol that 
will cost you four or five hundred dollar^; you would oppose 
It too. But ask the intelligent farmers of a district what is the 
matter with their roads, and each one will tell you that if he 
cxjuld spare the time from his farm, he could keep the road in 
good condition J and that, too, with almost no expense for mate- 
rials or tools; but he is too busy, *nd it is not his business 
anyhow. 

Two objecttonB will be made to a constant attendant system 
of maintenance in our Central States: lack of superintendence 
and exi>ense. The superintending of the attendants could be 
accompliijihed by the same officers that at the present time super- 
intend the working out of the road tax. The attendant should 
be held responsible to the county commissioner, the township 
supervisor, or whatever officer happens, in that particular form of 
local government^ to have control of the roads. But the superin- 
tendent would now have a decided advantage ; every farmer in 
the section now becomes in part the employer of that attendant. 
Instead of shirking his road taxes, he will help the superintendent 
to exact proper attention from his employe, the road attendant 
Failure to attend to duty will be Boticed oy every farmer on the 
road, and he will be called to order, or the superintendent noti- 
fied. As the political influence of such an attendant c^in not be 
great, the supervisor would not be apt to discharge him without 
due cause; the attendant would come to feel that his livelihood 
depended upon his section, and would take as much pride in im- 
proving ancl beautifying it as he would in improving his farm, 
were he the owner of a jfarm instead. 

The expense of such a system may im made m wniall aa de- 
sired^ the benefits, of course, aecreaaing with the expense. The 
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saving in gravel, or stone, or waited day labor, on twenty miles 
of roM would pay the salary of such an attendant. The greater 
part of the expense of repairs on all roads is labor in hauling 
material, not the cost of the material itself. This labor is usually 
purchased at retail, employing several men and teams for a few 
days each. Why not buy it at wholesale by hiring one man for 
the entire year at a much lower rate? Man and t^m can be 
hired bv the day for $2.50; by the year, at the rate of $1.50 per 
• day, a decrease of 40 per cent. 

When road taxes are paid in day labor, agitation among the 
iadividual farmers will usually produce the desired result. Fifty 
farmers, fesidinrf upon fifteen miles of road, wopld not require 
much urging Uyhe induced to sign a naper agreeing to pay their 
road taxes in cash, provided the roaa supervisor would agree to 
devote the sum to the hiring of an attendant for the section. 
Such an arrangement would, in some cases, interfere with the 
letter of the state laws ; but if the sentiment among the residents 
of the section was unanimous for such an experiment, no trouble 
would ensue. 

The advantages of this plan of constant attention may be 
summarized as follows : 

1. The training of local road experts by actual experience. 

2. A decrease in the number of votes commanded by pat- 
ronage of county officers. 

3. Repairs wh6n needed instead of at infrequent intervals. 

4. The use of proper road materials instead of the present 
careless selection. 

5. A responsible person to whom to report defects. 

6. The purchase of labor at wholesale instead of retail. 

7. A rational method of beautifying the roadway. 

8. A gradual evolution to a system of bard roads, together 
with the abilitv to care for them, and a growing realization by 
the public of their value. 

DISCUSSION. 

Mr. Sherman : I want to ask Mr. Luten about the use of oil. 
What is the necessity of it ? 

Mr. Luten : Those experiments were made \\y a professor in 
Iowa, and in his report on the subject be stated that the method 
was successful, both for dust and mud. There were several ob- 
jections to it, however: the disagreeable odor, the cost, and a third 
was the effect of the oil on bicycle tires. Undoubtedly that could 
be remedied, but the expense probably could not be diminished, 
because the oil was obtained at the cheapest rate, 



— 44^ 



SENATOR DODGE'S REMARKS- 

Mr. President, Ladies and Gentlemen: I hardly expected 
to take part in the discui^ion tonight, though I had thought to 
meet Bometime tomorrow or tomorrow evening with the raembere 
of the Society and deliberate with them upon these queetiona, I 
am always glad, however, to say something upon this very impor- 
tant matter. The real importance and the very great extent of the 
subject is brought out by one atat^ement made by the lecturer, to the 
effect that only one per cent of all the roods in tne United States 
can be considered good^ ninety- nine per cent, being poor or unim- 
proved. Now think of that" then add to that thought the other 
one that he brought out, the repairing of those made, showing 
that 15 /XK) for half a mile ia the cost, or $10,CKX) per mile. Now» 
when you coosider that the number of miles of roads in the State 
of Ohio is about eighty thousand, or a distance ecjual to more 
than three times around the globe, then multiply that by the 
numl>er of states in the Union* then consider that ninety-nine per 
mtiL of these roads are in an undeveloped condition, then consider 
that it would take possibly $5,(XK> per half mile to improve them, 
and you will see that millions and millions of dollars are required 
— ^a fabuloufi sum. 

1 remember that when Mr. Flower was Governor of New 
York he wrote an article in the North ATfierican Revms on the 
subject of the improvements of roads. He said it would take as 
large an amount of money to improve the roads of New York 
State as it took to carry on the war of the rebellion, 

I don't know how the lecturer arrived at the conclusion that 
iS.OCK) would be safficient to improve a mile of road, when all 
reports and alt experiments show that it costs i5,0(X} for half a 
mile instead of 16^000 for a mile*— that is to say, if you have a 
good, bard, wide, durable road. 

What 1 think and have said before is that these experiments 
which are intended to show what ought to be done are the very 
things that show we can not do it We can improve the state in 
some manner, but as soon ^ you attempt to extend the im- 
nrovements over the country il reaches into a fabulous sum. 
The farmers are unwilling to assume such a very great burden, 
and especially when there has been a great decrease in the agri- 
cultural industry. 

The question is, what should wo recommend, what should 
we undertake to do? 

1 will say again that 1 long ago found out what the great co^t 
was, and when 1 was one of the Road Committee, in 1893, 1 re- 
iKirted some of these facts, showing the very great expense that is 
brought out by every experiment 

And there is another question that you run up against. 
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Jve^i^ySS can fiUrtnoimt these difficulties which 1 have en 
plfiinf^rl from tinie to time, even if you can surmount all of these 
(1 -^, there would yet remain this proposition, as to whether 

}■ : I maiatain a certain e^y&tem of construction in competi* 

liiju witli other means which certainly exist in the realm of pos^ 
sibility* 

Viewing the great future upon one aide and the great possi- 
bility of new development upon the other» I have considerable 
dou&t as to what method i^bould be assumed by the state, but I 
have been very hopeful t indeed, that we should see a very excsel- 
lent way devised for any country. I know that the minds of 
most people are set upon copying the methods existing in the 
older countries, the older methoda They are looking backward. 
Th^y think that the only thing we can do is to repeat what has 
k»en done by other countries, I do not think that we are bound 
to imitate the example of other' countriei^ to the full extent. I do 
not believe that we should, I think our country, so great as it Is, 
will he able to introduce better methods and better roads, and yet 
by cheaper means. But to have the ideal system of stone roads 
upon all of our highways is not at all in sight No one living 
could hope to see that carried out But, on the other band, there 
is great hope in obtaining another material for the road-bed. 

Some of the engineers have heard me speak frequently about 
the steel roadways, so 1 shall not take any time to get into that 
matter, Wt will make a suggestion or two along another line sup- 
plementary. I only desire to say here that I do not want to be 
understood to be preaching any particular method of improve* 
ment It is known Vjy many tfiat I have recommended tbq steel 
roads, but I also recommend other methods and think we ought 
to hold fast to everything that is useful, whatever may he the 
material used or the method employed. 

Now, you will remember that in the pictures here there was 
one showing a dirt road which had been treated with oil, which 
showed a great improvement, at a cost of 1100 per mile per year, 

I have noticed, and I think, perhaps, others have, that where 
bicycler go frequently, more Irequently than other vehicles with 
iron tires, that the roads are smoother and freer from dust, show- 
ing that thoHe placii-s where the rubber- tired vehicles go with great 
frequency will remaii* freer from dust in a dry time and freer from 
mud in a wet time which is not too wet 1 have taken notice 
that without labor and without preparation there has been made 
a atuooth pathway by the passing of these rubber-tired vehicles 
over the earth. Now, that has made me believe that with the in- 
troduction of the automobile, di^^pensing with the iron and using 
the rubber tires, and the roads prepared so as to shed the water 
before it has time to injure the road-bed, I believe that vou will 
have roadways that will he permanent at about one-fifth of the cost 
now required for power. If 1 should be mistaken, I will simply 
say that the treatment of oil ought to help it very greatly at an 
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expense of $100 per mile per anniim. If th© roadway is narrow, 
the expense would be diminished. Our profirresB along that line 
would t>e much faster than an attempt to huild too co&Uy roads of 
stone. 

I think I see Romethiog that is capable of development 1 
think that it is possible to introduce new methods and, I may 
aay, new vehicles, and upon that point I desire to make this 
remark^ that practically all the vehicles you ever see carrying 
burdens are always as heavy as the burdens they carry and t^ome 
of them many times heavier, so that there is the cost of carrying 
the dead weight equal to the cost of carrying the live weight, j 
think that is an error that can be overcome. The first success in 
that direction is represented by the bicycle. There is a vehicle 
which carries ten tim*^8 its own weight If the vehicle weighed 
as much as the burden it carried^ its usefulness would he gone. 
None of us could use a machine that was equal to our own weight. 
It seemt to me that the bicycle has fully doubled the po\ver of 
every young, active person for locomotion. When we double the 
power for that, we double the capacity for many other things, 
which I will not go into. I look upon the bicycle as a thing 
which adds wonderfully to the pcrner of the human being- The 
increased capacity for producing power is always doubled when 
you double the power of locomotion. Now, T think that is the 
true line upon which tn work, the economical line ui>oii which 
to work. I am very hopeful in that direction, and I want to say 
to you engineers, and especially to the young men of the uni- 
versity, as I take it some of these are, that there is a great field 
to enter there with almost a certainty of great success, and you 
may say that the laborers are few but the harvest is great 

I could not without some illustrations, which 1 have no 
means of |*roducing, give you any more definite idea of what 1 
have in mind in reference to these great changes. It seems to me 
as if it were hard to move along the old line while I see along the 
new line every possibility of success. By way of illustration, let 
me say so long as we have depended upon animal power for trans- 
portation the inaproveiuent has been very little, very slight, very 
slow. Where we have been able to substitute inanimate power, 
either ujjon land or watpr, the improvedient has been greater. 
The power of electricity has far exceeded the expectations of the 
most sanguine. But all the improvements in our transporta 
tion by animal power has been very slight indeed. 

I note that the lecturer gave an example of how a person 
could go fifteen miles with a load and return with another load, 
at a cost of sixteen cents per ton per mile. Let me say to yon 
that if he had to go the nfteen miles with his load and return 
empty, which is more likely the case, it might be. It is not to be 
supposed that the sixteen cents per ton per mile is the cost of 
transportation by animal power. The cost is much greater. 

In 1893, I had the honor to submit the report of th© cost of 
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liportatioo to the Go%*ernor of Ohio, the present President ot 
ihe United Slates, We estimated as nearly as we could obtain 
facte. We figured it at twenty*fi%^e cente per ton per nolle, for 
_ )rt and long hauls, good and bad roads, I guess it would coBt 
five dollars per ton to go over some of these roads displayed in 
the pictureB, The correctness of tlie estimates at that time was 
doubted by many, but it was a source of great gratification to find 
out later, in 1896, that the Government of the United States had 
undertaken to make expt^rimeiita or testa to ascertain facts from 
tboHe engaged in the transportation business, and the result of the 
report in 1896 showed that the cost for the eastern states was 
thirty- two cent 8, for the southern states? twenty-eight cents, for 
the middle states twenty -five cents, for the northern states thirty- 
two cent^. I will not undertake to give the figures exactly, but I 
do remember very distinctly that when it was averaged at twenty- 
live cent^ it was very gratifying to me, because I bad estimated it 
at twenty-five cents and had presented it three years before. 

If you will examine the statistics, you will find that animal 
fjower is very much higher. It remains high ; you can never 
reduce it to a very low rate. 

I believe the best theory is to use the electric railroad system 
in cities and for the long hauls upon the country roads, and leave 
the short hauls to animal power and the best roads that we can 
make* until snch time as we may be able to practically substitute 
jhter vehicles; but I almost expect to see the time when the 
nole matter of transportation by animal power will be a thing 
of the pa8t. 

Let me say thla, that I have been fully justified in all claims 
ina<le as to the eeonotiiie gain, though I have been disappointed 
in the public spirit T think that the people are not yet up to 
the point where they are willing to take hold of the improvement 
As a result, the more enterprising few are the ones that are reaping 
the greatest benefit out of the new substitute for animal power; 
but it is yet in it^ infancy. If we can diminish the cost of ooo- 
fttruction and increase the power of the government that we may 
call upon for assistance, we may bring these two extremes to- 
gether, but as long as the power is weak and those who carry the 
burden are few, we can make but little headway. If we can de- 
vise cheaper means and better results, and call the state to our 
aid^ then we shall make great progress. 

It was the custom of the state to maintain state roads, but 
absolutely all is gone except the name; it has proved unsuccess- 
ful. The United States built the National Roaa. That has been 
abandoned ; nothing of that remains, practically, but its name; 
so that the State of Ohio and nearly all the other states of the 
United States, also, have turned their bac^s upon this great enter- 
prise. The reasmn why that was so is because, with the entrance 
_^ other power than animal power, the long hauls were taken care 
f, and the excessive coat by animal power made it impracticabU 



— 48^ 



to move aoy thing by that power. The government turned it 
over to the local authorities, and there it reats ; and there it will 
rest unless we shall revive the law and interest of the people, so 
as to call forth that aid again which was once given. 

I believe that if the farmers and the bicycle riders would 
unite in a strong c^ll upon the government of the stuta to give 
that aid which it once gave, that the call would be answered. 1 
also believe that the general government itself, which I had the 
honor to represent, If it were called upon, would alno yield @ome 
support I see no reason why the same interests that built the 
National Road might not be locally and generally revived again 
in this new condition, 

I am pleased to note, too, that some person, a member of the 
House of Representatives at Washington, has lately entered a bill 
providing for an appropriation of five million dollars by the gen- 
eral government tor road impmvementa. I am not expecting 
that bill to become a law; it is the first time in nearly two gener- 
ation b that anything of this kind has been proposed. It shows 
that we are growing along that line, and #hy should not the 
government of the United States do as much for the transporta- 
tion over land as over water? They put thousands and thou- 
sands of dollars into improving water transportation, a portion 
of which, I think, we all understand is misspent and misplaced, 
because it is given with the view of deepening water in sn allow 
streams When we spend auch sums to deepen the water in 
channels and rivers where the transportation could never be 
made cheap, there is an error, there is a misdirected application 
of national revenue, and if a call is made and pushed generally 
by the people, it will, I believe, result in an appropriation of ai* 
much money as is spent in the river and harbor bill to aid in 
transportation over land. 

I also note that Julian Hawthorn has proposed a National 
Boulevard. 250 feet wide, to be built by the National Government 
from ocean to ocean. He gays that the American people do not 
know their own country; they travel in fa^t-running cars much 
of the time, and they do uqt think about the country they are 
passing over He thinks that if such a thing as be sug^eetfi were 
to be built, m> that bicyclists, carriage drivers, automomlista, and 
even pedestrians, could go at their own pace, they would double 
the knowledge of their own country. 

For the first time in two generations the National Govern* 
ment m doing a little something. Members of congress are pro- 
posing more aid and state roads. 

I introduced a bill for state aid two years ago, and it passed 
the senate, but was lost in the House of Representatives. I have 
no doubt whatever that a proper, urgent request, united upon by 
the people generally, would bring such aid, and that we shall in 
the end see the beet and cheapest system of transportation that 
the world has ever seen. 
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It is also undoubtedly a fact that people judge of the progress 
of nations by their highways, but I am thinking that judgment 
should be modified a little by the means that are being introduced 
to take the place of animal power. We judge by the common 
highways the advance of civilization. 

I believe that the time will come when all will see and sav 
that America has led by far all the other countries of the world, 
both in the cheapness of production and the cheapness of power 
to move the vehicle. 



SYNOPSIS OF UNION COUNTY'S 
GRAVEL ROADS. 

By L. B. Harvey. 



We began by building our pikes in 1867, immediately after 
the law was passed authorizing such improvements. 

Our pikes were all, excepting four built under the law assess- 
ing the lands within two miles of the road, to be improved, giving 
the taxpayers five years to pay for the same. The taxes would 
thus run from 26 cents to $1.00 per acre each year, seldom, if ever, 
exceeding the latter, which was not considered exceedingly bur- 
densome. Moreover, the taxpayers along the road furnished most 
of the labor in constructing the same, receiving the pay for the 
same, and thus partially balancing their taxes. 

In the discussion of the causes for hard times in Union 
County, I have never heard our gravel roads mentioned as one of 
them, but on the other hand, they have furnished our farmers a 
way to enable them to market their grain, live stock, and timber, 
during the leisure time of the year, and at the highest market 
prices. Also, lands situated upon gravel roads sell for a higher 
price and far more readily than the same quality of lands on un- 
improved roads. 

Unless the country is very rolling or hilly, or the road sub- 
ject to quite heavy traffic, or where vehicles are likely to be con- 
tinually passing, I would recommend a double track, and use a 
less widtn of gravel or stone. The side or dirt track makes the 
best summer road, and saves the wear on the gravel during the 
dry season, when the grinding is the greatest, besides much easier 
on horses and vehicles. 
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The grade for a sinele track should be 24 feet wide, and for a 
double track 26 foet, and each should have a crown of at least six 
inohes. Roads can be built on a width of 40 feet, but should be 
60 or 60 feet wide, especially where side ditches are required. 

We gravel to about the following dimensions: For double 
track, 11 feet wide, 12 inches deep in center, and 6 inches at sides; 
for single track, 12 to 15 feet wide, 14 inches in center, and 8 
inches at sides. When using crushed stone these depths can be 
deort^ased aI>out two inches in center and one inch at sides. 

We lay the gravel or stone on top of the grade without any 
excavation. Excavation might be good in a loose, porous soil, 
whore the waters percolate directly to lower strata, but we have 
never done so in this county. 

A grade elevation of two feet, with water well drained out of 
aide tracks, is, in my judgment, sufficient. We make the ditches 
at the divides one foot deep, and increase in depth towards the 
4)Utlets. 

We have in Union County over five hundred miles of gravel 
nrnda. We collect and use for road repairs two and one-tenth 
uiIIIm on each dollar valuation, or $22,050 per annum, being $44 
|ier yt»ar per mile. Our roads are not running down, but on the 
iHintVary, are becoming better each year; arid it should be remem- 
liehnt that much travel and material used in construction was 
not of the best quality. 

Our Hoil is all clay, with few places of gravel subsoil, and is 
very Impervious to water. This makes it more difficult to main- 
tain our roads, the breaks being most frequent where water stands 
In the Hide ditc^hes. 

The iHJnatruction of our new roads sell approximately as fol- 
lowa iMir mile: With gravel to be hauled one mile, Sl,()00; two 
lullea. $I.IA0; three miles, $1,300; four miles, $1,450. This in- 
eludei* Kratllng, furnishing material, graveling, and all completed. 

DISCUSSION. 

Mr. Cronley: "I am well acquainted with the roads in 
Phlon County. I want to say that the paper describes the con- 
atiHU^tion of the roads exactly. The roads are all perfectlv dry, 
anuH»thi anil aolid. Coming along in the train, I had to observe 
Ihe a|ilendid roads they had there. I believe it is a matter of 
hialiirv timt Union County has the best kept roads in the state." 
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IMPROVEMENTS OF SHELBY, OHIO. 

By J. B. Weddell. 

To the Ohio Society of Surveyors and Civil Engineers : 

Brothers — Shelby, Ohio, is now a town of about six thousand 
inhabitants, having nearly doubled its population in the last ten 
years. It is a busy, growing, manufacturing center, having now 
The Shelby Steel Tnh«» Works, — the largest plant of its kind in 
the country, — The Sutter Furniture Company, The Ideal Bicycle 
Works, Tne Ball Bearing Umbrella Company, and The Easy 
Spring Hmge Company. 

Tney have a water system, owned and operated by the Shelby 
Water Company ; a sanitary sewer system ; a storm-water sewer 
system ; an electric light plant, owned and operated by the town, 
which, according to tneir lafet statement, is so nearlv self-sustain- 
ing that the street ligh^ cost less than ten (110) dollars each. 

All roads leading into the town are piked with broken lime- 
stone, 12 feet wide and 16 inches thick, and the past season two 
and one-eighth miles ot Trinidad Lake asphalt was laid upon the 
streets. 

It is of the sewer system and street paving that this paper is 
more particularly directed. 

Tne sanitary system is built of vitrified sewer and iron pipe. 
The mains and outlets have in their construction 12,468 feet of 
18-inch vitrified, 1,240 feet of 18-inch iron pipe, 4,168 feet of 12- 
inch vitrified, and 252 feet of 12-inch iron pipe. 

The sub-mains and laterals have 1,320 feet of 12-inch, 3,824 
feet of 10-inch, 5,890 feet of 9-inch, and 24,300 feet of 8-inch vit- 
rified ; 172 feet of 10-inch and 72 feet of 8-inch iron pipe ; 82 man- 
holes, 51 lamp-holes, and 18 flush-tanks ; 200 cubic yards of riprap 
masonry and 480 linear feet of sheet piling, 8 feet deep. 

The grades of most lines in the sanitary system are very flat ; 
the mains and outlets are laid on a plain of .91 of a foot per 1,000 
feet, and many of the laterals on .2 and .3 per 100 feet; the 
trenching averaged 10 feet 

T)ie sewage is carried by gravity to the sewer farm, two miles 
northeast of the town, and there treated by intermittent filtration, 
and the efiSuent discharged into the Black Fork of the Mohican. 
The sewage farm contains twenty-six acres of good farming land, 
has a comfortable house and barn thereon, and is so rented that 
its use pays for all the labor and care of the sewage. 

The filters will be built this spring after the plan shown upon 
the attached print. 



COST OF THE SANITARY SYSTEM. 

While the building of part of the work in the stream, and a 
number of crossings of the Black Fork, necessitated the use of 
much iron pipe and break water, and the excessive cost of part of 
the right of way, all of which added greatly to the expense, yet 
your attention is called to the very low cost of the system, which, 
it is believed, can be duplicated in other towns no larger than 
this without overtaxing the people. 

The cost is as follows, to-wit : 

Sewage farm • $ 2,600 00 

Right of way 3,500 00 

Mains and outlets 12,320 00 

Sub-mains and laterals 17,720 00 

Filters, estimated 3,000 00 

Engineering 3,000 00 

Total 841,040 00 

The upper end of nearly all laterals is furnished with an 
automatic nush-tank, operated by a Miller siphon, discharging 
from 300 to 500 gallons each. » 

The work and materials are first-class, and was let and built 
under three diflferent contracts. Two of the contractors were 
honest men, and showed no other disposition than to perform 
their agreement; the other verified again, that while it is possible 
to obtain good work from a poor contractor, the effort should be 
avoided. 

STORM SEWERS. 

They were conptructed by the B. A. P. Co.; contain 7,890 
lineal feet, and are built of vitrified pipe of different sizes, from 
10 inches to 24 inches in diameter, but principally of 18 and 20- 
inch ; 6 manholes and 54 inlets. They discharge into the Black 
Fork and its tributaries. 

COST. 

All pipe 20 inches and over was furnished at 81^ per cent, off' 
standard list price; all pipe under 20 inches was furnished at 84 
•er cent, off standard list price ; labor and cement, 38 cents per 
'oot of sewer, making a total of $5,760. 
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STREET PAVING. 



In the season of 1899, 2.11 miles in length (one and one-half 
of which lies in a straight line), containing 38,405 square yards 
of surface, was built by the Barber Asphalt Paving Company, of 
New York, of Trinidad Lake asphalt. 

Proposals, both for brick and asphalt, were received for the 
work June 3, 1899, to be built upon a five-inch concrete baae, 
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composed of one part natural cement, two parts sand, and enoueh 
broken limestone to make a concrete, with a]l voids filled with 
mortar. 

There was very little diflference between the asphalt and the 
proposals for brick, and the award was made to the B. A. P. Co., 
they to use artificial stone^ curb and gutter, and the whole to be 
completed in ninety working days. 

Following is the substance of the proposal, to-wit : 

For all excavation, per cubic yard.*. $ .20 

Concrete 6 inches thick, per square yard 43 

Asphalt, 1-in. binder, IJ-in. surface, per sq. yd 1.06 

Artificial curb and gutter, per lineal foot ...* 60 

Three-inch sewer pipe (under), per lineal foot 03 

The curb and gutter was sublet to the Acme Paving Company, 
of Columbus, Ohio, and built in cross sections, as per print hereto 
attached. 

Labor was scarce ; the contract was pushed under disadvan- 
tage, but by November 10th the whole work was virtually com- 
pleted. 

The work, both in quality and finish, is the very, best of its 
'kind. The contract, in the spirit of the specifications and agree- 
ment, was cheerfully performed, and in the final estimate follow- 
ing, you are requested, also, to note the Imc cost of the improvement. 

FINAL ESTIMATE. 

164,884 cubic yards of excavation, at 20c $ 3,097 68 

354,826 sq. yds. of asphalt concrete, at $1.49... 52,869 07 
219,213 lineal ft. of curb and gutter, at 60c. ] .« qia ao 
219,213 lineal ft. of 3-inch sewer pipe, at 3c. f ^"^'^^^ ^^ 

Sewer inlets 490 00 

Extras 450 00 

Total 170,717 17 

Which, per square yard, equals $1.84. 

BONDS. 

Street improvement bonds were issued, running 15 years, 
bearing 5 per cent* interest, to the amount of $70,000. They 
sold at nearly a premium of $7,000. Th^ greater part of this 
premium was rebated to abutting properties when the assessing 
ordinance was prepared, which fixed the rate per front foot, on a 
cash basis, as follows, to-wit : 

Roadway 36 feet wide $3 135 per front foot. 

Roadway 34 feet wide 3 26 per front foot. 

Roadway 28 feet wide 2 50 per front foot. 

Roadway 26 feet wide 2 40 per front foot. 
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The citizens express themselves well pleased with their work, 
and feel that it is well worth its cost ; and that the town stands 
in the first rank of towns of 10,000 population and less, in the 
line of first-class improvements. 

DISCUSSION. 

" What is the average depth of the sewers?" 

Mr. Weddell : " About ten feet; some about seventeen feet." 

" Where is the sewage farm with reference to the city ?" 

Mr. Weddell : " A fout two miles northeast of it." 

"How was it paid for?" 

Mr. Weddell : "It was paid by general assessment" 

"How are the pipes joined?" 

Mr. Weddell: "The sewer pipes are joined with Portland 
cement." 

" What per cent, of ground water developed in the sewer?" 

Mr. Weddell : " I would say there is probably an inch in 
depth of ground water tenlporarily passing in the sewer." 

" What is the size of the pipe? 

Mr. W«eddell : "The pipe is eighteen inches." 

" You consider this a very favorable system of construction?" 

Mr. Weddell: "Yes, sir; I think the price is within the 
reach of any town in the country." 

"Why do you use iron pipes?" 

Mr. Weddell : " For the strength of the work." 
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The Old and the New System of G)nstructing Bridge 
Masonry, and Their G)mparative Cost 

By Charles M. Gordon. 

Mr. President and Members of this Society — The subject 
title of this paper will require a general rehearsal of the past as 
well as the present mode of building bridge masonry. 

The first bridge abutments of any importance built in Brown 
County are standing today in a good state of preservation. The 
county commissioners contracted with John Boyle to construct 
the masonry ^n the Portsmouth and Cincinnati State Road, cross- 
ing White Oak creek about one mile west of Georgetown, Ohio, 
in 1846. The work and specifications were done under a consult- 
ing engineer of this city (Columbus). All face stones were to be 
not less than four feet lon^, two feet wide, and nine inches thick, 
of gray limestone of the oest quality. Each face stone was to 
have at least one bolt hole, one inch in diameter, drilled through 
each stone,. and the bolt to be in length sufficient to bolt six or 
more face stones together. The cost was $15 per perch. 

• Brown County, being on the river, requires numerous bridges, 
crossing the streams emptying into the Ohio river, and foundation 
for the masonry is of a sandy formation. The engineer not being 
allowed to use piling for foundations, a great many of the abut- 
ments have given away. 

It was the aim of the commissioners, for a number of years, 
to economize in the price of all masonry by having it laid up dry, 
the rock to be dressed so as to have a smooth bedding surface. 
Under such misguided economy, bridge masonry has been very 
expensive to the county. 

The high floods of 188S-4 damaged all the abutments and 

Eiers along the river, and in. a number of instances they had to 
e rebuilt. The new structures were laid up without cement, 
and today most all of them show weakness in construction. 

In the summer of 1898, we started to rebuild one of the dam- 
aged abutments at Ripley, Ohio, crossing Red Oak creek. The 
base of the abutment was not in proportion to the height, and 
the consequence was, under a heavy backwater from the river, it 
went down ; cost, $1,466.46 Then one of the commissioners re- 
quested me to go on the ground and ascertain the best and most 
economical way of crossing the creek. I lengthened the bridge 
span from 56 feet to 100 feet; built a small abutment with cement; 
bridge and abutment cost $1,337.67, a saving to the county of 
$118.79, 
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In my opinion, it pays the county, in every instance, to have 
the County Engineer go on the ground, and let him have an equal 
say with the commissioners as to the designing and construction 
of all bridge work. 

After tne storm of August llth, last year, the commissioners 
allowed me to draw up the specifications to nave all bridge masonry 
laid in Portland cement. By using cement it adds about 60 cents 
)er cubic yard on first cost of wort, but it is cheaper in the end 
or the county. 

The North Pole bridge abutment cost *3.85 per cubic yard; 
Straight creek protection wall cost $3.25 per cubic yard, and we 
have had some work that cost as low as $2.80 per cubic yard. 
This is all limestone work, and the material is handy. 

The Chasetown bridge abutment, built of freestone and lime- 
stjne, cost $3.76 per cubic yard. The freestone was shipped on 
the railroad fifty miles, then on wagons ten miles. I am not in 
favor of that class of work. ^ 

Buckeye bridg6 abutment at Ripley is built of freestone, 
shipped by river. Price, $3.50 per cubic yard, laid in cement. 

I am of the opinion that all masonry should be laid in Port- 
land cement; and to secure as good a grade of cement as possible, 
I think the county should buy it for the county work, and then 
the contractors would not want to use it so sparingly. 

DISCUSSION. 

Mr. Cronley : " What width would you make the foundation 
of a bridge 100 feet long? Half the height?" 

Mr. Gordon : ** My rule is 45 per cent." 

Mr. McKay: "I think that the brother is certainly on the 
Hide of safety when he uses 45 per cent. I will say, that in our 
county, our practice has been to use three-tenths and four-tenths, 
according to circumstances; it depends upon the kind of stone 
and the specifications. In our own county the cheapest work we 
have had done has been under specifications where a plan was 

made for the abutment to , ana everything made out on that 

nlan, and everything made in accordance The stones ranged 
rrom 10 to 21 inches in thickness. We can get that class of ma- 
sonry in our county for less than any other class that has been 
denigned. The first contract scared t^e masons and the men that 
furnished the stone, but when it was once used they would rather 
get out stone in that way than any other. I would not require 
as close joints as they do in many instances. Use Portland 
cement and Portland cement pointing, and you will have as nice 
a piece of masonry as a man could want. I don't believe an ab- 
solute rule can be laid down for the proportion of the base with 
the height." 

Mr. Stump: "I will say a few words in regard to the thick- 
ness of the base : it depends very largely on the kind of masonry. 
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you are ffoing to put up. If it is of the kind that Mr. McKay 
describea, three to four-tenths is enough ; if it is a different class 
from that, you want it wider. And about the laying of the stone 
in cement. Mr. Gordon laid his in Portland cement. We use 
common Roseville cement, and let it come to within about two 
or three inches of the dressing line ; where it comes closer, we 
scrape it away, and w^en we are through, fill up the wall with 
Poruand. It makes it cheaper, and is just as good s\b if it were 
all laid in first-class Portland cement.'' 

• Mr. Gordon : " When I said 46 per cent., I had reference to 
our lincHBtone.'' . 

Mr. Stump : " It depends, also, whether you are going to 
put a bridge on it or not" 

Mr. McKay: "One word about Portland- cement: I have 
given the matter considerable attention, and made many experi- 
ments along that line, and I am of the opinion that you can take 
a good quality of Portland cement and use a sufficient amount of 
sand to make it cheaper than any possible mortar that can be 
made ; and in addition, if you use a little bit of lime to make 
the mortar work well, it is not detrimental to the mortar. I have 
used Portland cement with four and five parts of sand that makes 
a mortar that is plenty good enough for any ordinary bridge ma- 
sonry, and, I think, as cheap, and cheaper, than any cheap grades 
of cement. It is cheaper to use the best cement and use a higher 
proportion of sand." 

Mr. Peters : " My experience has taught me that in using 
sandstone it is best to make the walls lighter^nd the joints closer, 
and use the best cement that can be used, and not make the 
measurements so heavy. Where limestone is used, make it heav- 
ier, with the expectation that it will do the same work. I think 
economy is in sandstone." 

Mr. Weddell: "In reference to dry walls, or walls having 
mortar, I am in favor of mortar, although some of the oldest 
masonry in all this country has been laid up dry. Some of the 
fortifications on the coast of Florida, which were put up dry, are 
still standing. In putting up masonry as it is usually done in 
this part of the country, when we use mortar, it is ui^ual to place 
your stone on the mortar and then dress it off. Whenever you 
disturb a joint, you have broken the bond, and it is certainly not 
as good as it was before. I like nice masonry, and as Brother 
McKay says, you can knock off the points and get a good piece 
of work by filling it up with good mortar, I think that is true, 
but it is not ae good as if tbe bond were not broken. I am in 
favor of close joints." 

Mr. Praker : " I would like to know the experience of the 
engineers, with reference to concrete abutments, as to cheapness, 
etc." 

Mr. Peters: "I have done some of that kind of work, but I 
always see it giving away here and there, principally from the 
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lac'k i>i workmanship. If you can have an assistant to stand 
right by, it can be made first-class. That is the way with every- 
thiu^, Sut it is impracticable; you are continually getting some 
bad lobn.** 

Mr. McKay: "Last season, in the construction of some rail- 
iHvad work, we built four abutments entirely of concrete, and all 
tht> i<>undatious of the power-houses and all the engine founda- 
ikn\» ar^ made of concrete. Now, that work looks like a good 
Mk but we can't tell. Possibly in ayear or two we can tell some- 
thing about it I propose to watch it with a good deal of inteiest, 
ami may have, at a further day, some report to make to the 
Swiety, It looks like good work. We have watched it closely, 
and umnl the best specifications obtainable for that purpose; it 
makt^ a beautiful piece of work, all laid ofi* in blocks of stone." 

Mr. Brown: "In regard to the adoption of concrete, it is 
iHUuiug into use very largely. In marshy and hilly country, 
railnu^dti have adopted it entirely. It seems to me that it is a 
thiug that has come to stay. In regard to inspection, it is neces- 
sary that it must be inspected constantly. The engineer should 
have an inspector on the work every hour the work is going on. 
8\u>h inHi>ai^tion is necessary. In regard to laying off in blocks, 
it HeeiUH to me it is a useless expense." 

Mr, McKay: "One other point that I might add: in our 
^HUuUy we have an abundance of limestone, but this concrete 
work \vttH done at a less cost than we could lay the stone." 

Mr, Fraker: "How thick do you make your layers of con- 
oivteY" • 

Mr, McKay: "We specify that they should not be over six 
to ten inohes." 

Mr. Weddell: "I would like to ask the Society about the 
wm^ of oement, that I may be governed by your experience." 

Mr (iordon: "We have used the Akron, Louisville, and 

thin veur we have used a great deal of the Utica. As to the 

i*ortI»inil, I think, from experience, that we may iudge that as the 
bi»nt Poll land we have ever used. The work that has been put 
In, and Hubjected to a very heavy test, proves that it was at least 
very strong after a few clays' setting." 

Mr. McKay: "It is hard to determine which is the best 
eeiuent. From some of the tests that I have made, we doubt 
whether we can tell what the best cement can be; it takes years 
to (Inil out'' 

Mr. Oonley: "I want to say a word in condemnation of 
I iO\iiHvilh» cement. We have trie* it for a number of years in 
o\ir eounty, and once in awhile a car load comes that is all right. 
When we paved our streets, we used Louisville cement; and 
ubout two W(^ks ago they made an excavation in the street for 
putting in a water connection, and I picked up two or three large 
nieoiHi of the concrete. It seemed as nard as adamant, but it was 
rroion, 1 laid it t9 Qne side in my offipe, and when people came 
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in I showed them how hard it was. After awhile it began to thaw 
out ; after it all thawed out, it fell apart, and it was nothing but 
dust." 

Mr. Bowen : *' As a rule, we gain knowledge by experience, 
but my knowledge and experience is like Mr. McKay's. I am 
satisfied that there are good cements. The Louisville cement — 
take that as a sample. We may get grades of Louisville cement 
that are good, but that is no reason, or no assurance, that the 
next order we get will be equally eood. As I understand the con- 
dition of things, all the quarries that make this cement are along 
the river fourteen or fifteen miles, and the Quality of stone differs 
materially in that distance; some is excellent for the purpose 
intended, and others not so good. I have had occasion to test 
Louisville cement that has stood the test fairly well, with a rea- 
sonable time of setting, and another time it would not stand the 
Eressure; some of it, even as low as twenty pounds, is not much 
etter than lime. Now, the matter of Portland cement, that 
depends upon the quality of the stone used and the kind of 
burning. With reasonable manipulation, it would stand a test 
of 400 to 450 pounds to the square inch, and there was a time 
that the same factory made a cement that was not fit to use." 
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CONNEAUTVILLE (PA.) WATER SUPPLY. 

By^ J, B. Steawn, Salem, Ohio. 

ConneautviUe is a small town in northwestern Pennsylvania, 
situated in a beautiful valley, through which runs Conneaut 
creek The town has a population of less than two tbouBand^ 
although the oldest inhabitants speak of the town in its palmy 
days, when the canal was in operation, as containing over three 
thousand souls. *' When everybody had employment, and every- 
body had plenty of money, then we had good times," said one of 
these ancient worthies. I ventured to ask him if he knew how 
many pianos there were in the town then ? Or whether there 
were many houses at that time carpeted with body Brussels car- 
pets? Or if they generally had cooking ranges, sewing raachintts, 
iBm curtains, china and cut-glass, expensive paintings, and well* 
selected libraries? In fact, had they then the comfortable homeJSt 
with all the modern con veoiences* that they now enjoy? Had 
they fine turnouts^ matc^hed teams with silver-plated harness^ 
fine C4irriages, and all the finery that we now see in the town ? 
All this time the old man had remained silent. I cast a look at 
him; he was weeping. I presume he was thinking of the follies 
and vanity of human life. 

The famous canal became a thing of the past some fifteen 
years ago. Now the Pittsburgh, Bej^emer & Lake Erie Railroad 
occupies the tow-path ,of the once bride of Conneautville. In 
many respects, Conneautville is a delightful little town, especially 
in the summer season. I know of no place having such fine 
shade trees, nor so many of them, fur a place of its size. 

The town is peculiar in another respect: it has no saloons. 
A law was passed by the legislature of Pennsylvania, many year^ 
ago, which placed a perpetual embargo on th& saloon business. 
For some years past, complaints have l>een made that much of 
the well-water of the town was unfit for domestic uses; nor was 
this complaint without good foundation, It was hinted that 
some of the large-hearted, humane men of the town had provided 
places where such persons as were afraid to drink water could giH 
ft substitute in the form of something warm and inspiring. Hence 
the absolute necessity of a water supply for the town that should 
be above suspicion. 

In July, 1899, I had a call from a former resident of Con- 
neautville, now the vice-president of the Philadelphia Natural 
Gas Supply Company, who had been authorized by tlte council of 
Conneautville to employ an engineer to design and take charge 
uf the constrnclion of their contemplated water works, As he 
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HIS an entire elranjjer, and I knew nothing about the place or 
oondition^ for building of works there, I proposed to visit the 
place at an early date, and look the place over^ as well as the 
council; that this would probably be the better phvo, which was 
aec4?ded to.^ 

! went, as per agreement, met the eouncil-, and had a confer- 
ence with that honorable body, which had already received infor- 
mation relative to my visit, A proposition for doing the work 
wflfi a^ked for by the council. It was made by me, accepted by 
council, and preliminary work wah begun inside of an hour from 
the time of submitting my proposition. 

A good map of the town was furnished me, and such other 
data as was in the possession of counciL Several sources of sup- 
pi}' were mentioned, each one having its champion. Conneaut 
creek was thought, by some, as the only supply that seemed to be 
ample. This stream, under most circumstances, would be regarded 
as a very desirable supply. The water-shed is remarkably clean 
and free from objections ordinarily met with in this country. 
The stream is furnished by springs, and it maintains its volume 
more uniformly than will ordinarily be found. To take water 
from the creek would rer4uire a pumping plant, while certain 
springs were believed to be high enough above the town to enable 
the town to put in a gravity system; but the quantity of water 
waa believed, by most of the citizens, to be inadequate for a satis- 
factory supply. I^evels were carefully run to determine the ele- 
vation of the respective springs, and the routes for conveying the 
water to the town were carefully noted. The Bprings were care- 
fully gauged, at diderent times, to see if there might be any 
material changes noted. The iiow proved to be quite uniform. 
By accurate measurement, these springs were found to furnish 
sufficient water to give every man, wo man ^ and child of the town 
one barrel of water every twenty-four hours. The quality of the 
water was tested, and found to be as soft as rainwater. The ele- 
vation above the town was found to be sufficient to throw a fire 
stream onto any of the dwelling houses in the general lay-out of 
the town. There are a few buildings situated on higher ground 
than the regularly laid out plat of the town. For these buildings 
the elevation ot the supply reservoir at the springs is not sufS- 
cient to give efticient tire streams. To overtMjme this difficulty, a 
eeeond reservoir was built on !iigh ground in the town, and but 
900 feet from the principal street main. This reservoir boldB 1,000 
barrels, and is 55 feet higher than the reservoir at the springs. 

The next problem that presented itself was: How is this 
restfrvoir to be filled? For many years the town has had a sort 
of fire department, but of a somewhat primitive character. The 
avstem consist^^d of a few ciBterns, which would hold water when 
aVmt half full : a fire engine, operated by horse power^ and about 
on« thousand feet of good hose. This fire engint? was used to fill 
the fire service reservoir This feat is accomplished as follows : 
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Oo the riBiog main, from the street main to the fire service reeer- 
voir, 1 placed a valve in the pipe line to the fire service reservoir 
at a point ahout one hundred feet from the street main ; thig dis- 
tance was given in order to get a Buitahle location to set the fire 
engine, which is to serve the purpose of a by-pass around the 
valve in the pipe line to the reservoir. The fire engine is set oppCK 
site the valve just mentioned. The suction of the engine is con- 
nected to the branch that is located oo the pipe line to reservoir, 
about ten feet from the valve opposite the engine, and oo the 
lower Bide. On the upper side of the valve, at the same distanofi 
as that of the suction branch, is located another branch on the 
pipe line to reservoir, to which the hose that is connected to the 
engine is likewise connected* In this manner the engine takes 
tbQ water from the lower side of the valve, and passes the water 
around the valve and into the pipe line, or rising main, to the 
reservoir. A short piece of hotre, with a member of the coupling 
fitted to the other member, which is leadt^d into the discharge, 
completes the arrangement In this way the reserviiir is easily 
filled ; and as this water in the fire service reservoir is to be used 
only for fire purposes, the tilling will occur only after a fire. At 
the time of a fire, the valve at the by- pass is to be opened ^ and 
the valve in the street main Ib closed, to prevent the water from 
the fire service reservoir flowing back to the supply reservoir at 
the springs. More than nine-tenths of the town can be protected 
from the pressure afforded from the supply reservoir. Hence this 
filling will be a matter of small expense. 

The pipe system consists of about three and one-fourth miles 
of six and tour-inch cast iron pipe, there being 11,600 feet of six- 
inch and 5,100 feet of four-inch pipe. There are thirty-two double 
no^jfle fire hydrants, with a liberal supply of shut^off valves for 
dividing the distribution into small sections when required. 

In the designing of the pipe system, special care was taken 
to avoid friction in the pipes, as far as possible. The pipe leading 
from the springs, which arc about one mile from the town, is six- 
inch cast iron. 

The town purchased the springs, with about one and a half 
acres of land, for the sum of i350; but the owner, who had in 
operation a hydraulic ram for supplving his premiseB with water, 
was not to be interfered with in his enjoyment of his former 
rights and privileges. 

That there might he no loss of water to the town supply, the 
supply reservoir was located ju^t below the hydraulic ram, with 
the top of the reservoir level with the base of the ram. The sup- 
ply reservoir is circular, is thirty feet in diameter, and but four 
feet deep. It is walled with vitrified shale brick, laid in Portland 
cement mortar The re&ervoir is roofed to prevent the entrance 
of leaves or anything else getting into it The springs being in 
the woods, and some di^-tance fwm any dwellings* it was thought 
advisable to have the water supply fully protected* 
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The water from the springs is conveyed to the supply reeer- 
roir by u&ing dx-iuch socket tile, laid in trenches about two to 
two and one*half feet deep. The tile are laid loose joint, and 
gmirel is filled arcrutid the pipe and over the top to prevent the 
eDtrsnee of dirt or muck; at thfsame time the f^ravel will permit 
the water to freely enter the tile. In all, there are ten branches 
leading ofi from the main line of tile. To insure a |>ermanent 
head of water for the hydraulic ranit the low dam, which had 
been built when the ram had been placed there, wag allowed to 
remain; and instead of the water above the dam being unpro- 
tected as heretofore, a brick well was built above the dam, and 
the springs which had supplied the ram were collected to the well, 
from which the ram now takes its supply. The well is also 
securely covered, making the entire supply secure from any en- 
trance of leaves or other foreign substances. 

The effluent pipe, from the supply reservoir, is protected from 
the entrance of any Hoating substances or objects that might tead 
to otetruct the pipes by a galvanized wire screen of quarter-inch 
me^h^ On the supply pipe^ at a point 120 feet from the reservoir, 
I placed a drain-off branch, whereby the ni^servoir may be drained 
off without interference to the rest of the pipe system. 

This branch was found to be useful in another directioa^ viz.: 
for testing the pipe system. The water pipes had all been laid 
before the work at the aprings had been corapleted. A low dam 
was built across the stream coming from the springs, and just 
below the drain*ofl'. branch. This dam raised the water, so that 
the water was turned into the supply pipe, and thus the pipe 
system was easily tilled. Hydrants were opened to let the air out 
of the water pipes, so that all of the pii>e system might be filled 
with solid water. This done, the little dam was opened and the 
water was allowed to run as before. As the supply pipe was laid 
on a descending grade, when the dam was removed, it left the 
water standing in the drain-off branch, this being the highest 
point. If any leaks should show up in the pipe systemj the water 
would settle down from the branch through which I had filled 
the pij>e system. The water was allowed to stand thus for three 
diivs, during which time there had been no settlement whatever 
while this was by no means a severe test, yet it w^as sutiicient to 
develop any joints that might have escaped the calker and had 
not been driven, which may happen^ or other specially faulty 
joints. 

The pipe system, at the final test, was found to be solid and 
free from leaks. The lire service reservoir, in material and work- 
manship, is similar to the reservoir at the springs, but is deeper, 
being eleven feet df ep and twenty-two feet in diameter, holding 
IfiOS barrels. The reservoir at the springs holds 7iXJ barrels 

This little plant has no very remarkable features about it, 
excepting the excellence of its water supply, unless I might men- 
tion the matter of the location of hyclrants in the distribution 



— M — 



The dispatch went on to say that the adminiBtration of Honolulu, 
being on a very model and scientific baflisj the probability was 
that the plague would not spread outside of the Asiatic quarters 
of the city. This was a striking tnbutt? to modern saDitary 
ficience. 

We are reminded by these instanceg of the blesisingB which 
public hygienic measures have brought to mankind, and they 
also admonish us of the importance and necessity of vigilant care 
in maint-aiuij^g the same measures. 

Notwithstanding the great progress made, municipal sanita* 
lion has not received the attention its importance demands. 
Nearly half a million deaths could be prevented each year in the 
United States, if preventive measures were as vigorouslv applied 
to other zymotic diseases as they are to smallpox. This riread 
contagion was formerly a chief slayer of human life ; it is now 
the least slayer, having charged to it only four-hundredths of one 
per cent, of all deaths in the country. This reduction was the 
greatest sanitary triumph of the nineteenth century* It redounds 
in particular to the honor of medicine, and to state and munici- 
pal government in general. But when we etop to think that it ib 
just as possiblt^ no doubt, to reduce to as great an extent other 
preventable diseases ; and when we stop to think that nearly 
500,000 deaths, annually occurring in our country from causes 
which ought not to exist, are only a fraction of the number of 
convaleecent cases not appearing in statistics, which stand for 
doctors' bills, and nurses' hillg, and apothecaries' bills, and loss of 
employment, and tinanciai straits, and prolonged handicap in the 
struggle of life for countless numbers, it becomes apparent that 
sanitary science has not received the attention that its importance 
demands, and that there is yet much for it to accomplish. 

Who knows how much? 

Wonderful progress is being made in every department of 
knowledge. The splendors of mental achievement are magnifi- 
cent to behold even at the threshold of the intellectual realm* 
The magnitude of intellectual forces at work in the practical 
world, where theories are tried, and proven, and utilized on a 
stupendous scale beyond the hope® of the moat i^anguiae, is too 
profound a spectacle for human mind to grasp in ita entirety. It 
IS impomible for any one individual to keep pace with the rapid 
.strides of progress. It is only the Infinite mind that can do that 
It is therefore presumptuous for man to say what will he the 
ultimate result on earth of accumulative knowledge and acceler* 
ated progress all along the line. 

One may reasonably conclude that it is impossible for a train 
coming down the Hocking Valley Railroad from Toledo at the 
rate of a mile a minute, and within ten miles of the city of 
Columbus, to reach the city of Toledo before arriving at Coluni* 
bus. One may with equal reason conclude that the rush of the 
time« in general, as measured by decadesand signified by the ex- 
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pectaDcy and eveotB of natioiis, and the trend of civilization with 
its gathering impetus, all point to the purpose of a Mighty Will 
to bring the whole inhahitants of eanb onto a plain high and 
common, and to the enjoyment of blea@ingB and regourees which 
were establiabed for mankind when the everlaBtiog hillg were 
founded. 

Some one may ask, When will this time be? 

Never, until the sanitary era now dawning ah all have bright- 
cnerl into noonday, preventable diseases have been largely driven 
away, and the vigor of youth eittended to its riglitful limiL 

Disease is the result of disobiniience. We shall agree that it 
ought not to exist, although we may differ in opinion as to 
whether it did always exist or always will exist. Diseases are of 
two kindt^ : local, which may be greatly reduced* and zymotic, 
which are preventable. Zymotic diseases are caused by infection 
from without^ and are produced by specilic germs called bacteria. 
The functions of bacteria are always in connection with chatiges 
in organic matter, either animal or vegetable. Upon the activi- 
ties of the UMcful kind even human life depends. The harmful 
kind prey upon living matter, poison tissue, and produce decay. 
Bacteria are communicated by water, food, clothing, air, etc* 
Water is one great medium of communication of specific germs. 
It id also known that air ia a great medium of communicating 
disease, and that tlies and iosecti may be active agents, and also 
the dust which floats in city air 

Putrid gases have been supposed to be conveyers of pathog- 
enic germs. The probability of these germs being raised from 
liquids and transmitted through air is very remote. For instance, 
the number of micro-organisms in sewer air is very small and 
lem than in the air outside. In sewer air from two to nine germs 
per liter, and in the air outside an average of fifteen germs per 
titer, are found ; besides, the sewer air organisms are related to 
tboe^ of the atmosphere, and not to the bacteria in sewage. If, 
by splashing or bursting of bubbles, a sewage germ be raised into 
the air, it soon falls back by its own wei^jht, so that not much 
danger exists from putrid gases being specihc conveyers of pathog- 
en.ic germs from liquid surfaces. 

But the poisonous efiect of the gases themaelves *s a very 
different matter. Dr. Allessi^s researches in this connection are 
invaluable. He experimented Ufjon about four hundred animals; 
two hundred rabbits and guinea pigs were exposed to putrid ganes, 
and then injected with cultures of the typhoid bacillus, and also 
the supposed harmless bacillus — coli-communis. Two hundred 
anim&lB be did not expose to gases, but injected the same amount 
of pathogenic cultures. From 75 to ISO per cent, of the animals 
exposed to the gancB died, but not one of the animals died that 
h^ good air to breathe. Even 83 per cent of the exposed ani- 
malS} which were injected with the supposed harmless bacillus. 
died. These experiments show what a powerful intluence putrid 



f^aaes can exert upon animals, and admoniBfaes ub that breathing 
bad air predispoees to zymotic diseases; for we may reasonably 
conclude rrom the experinienta that typhoid fever is not the only 
zymotic disease which is assisted by the poisonous work of noxious 
gasee. 

For these feagona the dispoial of all organic wastes should be 
most carefully attended to. The air we breathe should be kept 
pure. Not only should putrid gaseiri be prevented, but city duet 
should be reduced to the mini mum. Street cleaning is an abso* 
lutely hygienic necessity in cities, and street watering is closely 
allied to it. 

A fruitful source of atmospheric contamination is garbage. 
In the country, these wastes can be taken care of by the individual 
householder. In thecity, the accumulation is so rapid that the 
garbage disposal problem is one of the most important The 
quantity seems to be the primary cause of its removal, judging 
trom the imperfect methods of col lection and supervision which 
prevail to a great extent. Vessel is for its temporary retention often 
become putrid, swarms of flies and insects infest them» hordes of 
poisonous bacteria are generated, and the air is inevitably tainted 
thereby. The future will see destruction of dangerous solids by 
the application of heat in some form. Incineration is already 
being practiced with marked success. 

We all know that soil pollution by loose cesspools and privy 
vaults is a nuisance, which has been the most common source of 
trouble* Experience has demonstrated over and over again that 
the definite cause of particular diseases has been the cesspool. 
These methods will continue to be used in the country and in 
villages, and by proper construction and supervision the health 
of the members of the household may be reasonably protected. 
But aa the village grows, frequent cleanings become necea^ary and 
the disposal of the material is a vexed problem. Finally the 
nuisance and vexation becomes so ^reat that aewers are built and 
the nearest stream gets the benehts of the oflBCOurings of the 
community. 

The pollution of surface waters has become alarming. The 
cities of Ohio turn their sewage into the rivers and streams. 
Waters ^ich were tbrmerlv pure and wholesome and suitable for 
watering stock and for drinking purposes are now wholly unsuited 
for these purposes. The use of raw river water for public water 
BUpplies has become most hazardous and^ in some instances, reaUy 
criminal. The time has come when the enactment of laws Is de- 
manded to protect the purity of all inland waters. 

The first century of Ohio's existence as a state is about to 
close. The event is to be eelebrated by an exposition which shall 
fittingly illustrate the wonderful achievements in every depart- 
ment of progress. The project is to become eminent as an eciuca- 
tional institution. Pre-admonished of the marvelous work whieh 
sanitation is to accomplish in the now century, and full of desire 
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to hasUm its advaocement and f^ucceses, and believing that no goal 
IB miyti'; desirable of attainment than the prevention of disease, 
the Stale Centennial Cominis^ion con tera plate, according to sani- 
I Ciiry eeience^ a proper recognition. In one branch of the sanitary 
department of the exposition, it is proposed to exhibit, on a 
practiea! scale, the approved methods, of disposing of the liquid 
and solid wastes of municipalities. The leading sanitarians of the 
world lire to J>e invited to participate in a course of lectures, and 
an international congress of sanitatiorf and hygiene is contem- 
plated. The citizens of every nmnicipality of Ohio will have an 
opportunity to become thoroughly inrnrmed on the suhject, and 
it is expected that the praetieal results of this educational project 
will save, in dollars and cents, to the various municipalities which 
most goon undertake sanitary improvements, many tinie-8 the cost 
of the panitary exhibit to the state. 

Interest in preventive meaeureB is going on apace, and it does 
not seem extravagant, in considering the future of public hygiene, 
to conceive the day when every municipality shall be bound to 
I furnish pure water, pure airj and a welbarained soil, to its inhab* 
jitnnts, and any other than sanitary conditions shall be considered 
I criminal and sufficient cause for legal action, in c^se of consequent 
[sickness and death. 

In forecasting the future of municipal sanitation, which deals 
with the health of the individual so far as public measures can 
control, it is difficult to refrain from entering the field of personal 
hygiene to some extent, since there are diseases which incapaci- 
ta'te their victimd and fill hospitals, infirmaries, and penal insti- 
ItntioDB 

While the sciences of medicine and sanitation have served to 
.gave lOtUions of lives, they have also served to keep alive numberi 
of physically weak and worthless human beings, thereby increaa* 
[ing the great class of hereditary bankrupts and criminals. 

It would be better for people physically if they did not have 
to live in man's artificial city, but there are no indications of a 
diminution in the growth of urban populations. Centralization 
seems to be the law. Country life has its attractions, but the city, 
in spite of its tragedies, and wickedness^ and oppression, affords 
I the loveliest virtues, the most generous charities, the glories and 
ppleDdors and successes of life, and into its maelstrom will teeming 
multitudes continue to drift. The roar and excitement of busi- 
neiifi and pleasure in the mighty city, the rush and strife and in- 
ceeeani surgings of the multitude for supremacy and pleasure in 
all ita manifald avenues, make such demands on the human body, 
that physicians have Wen forced to observe in consequence, that 
the American people are traveling down the hiU of physical de- 
cadence, and that this degeneration will continue in spite of sani* 
^tary regulations, if more attention lie not directed to the training 
af the individual. 

Be this as it may, one thing is certain, the average length of 
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life is far below what it should be. 85 per cent, of mankind are 
said to be unwell, and this seems to be probable. How many 
among one's own acquaintances are known to be perfectly well 
after attaining thirty-five years? Life is not what it should be; 
but a disappointment to the majority, if the testimony of physi- 
cians and clergymen, whose ministrations in times of sickness 
give them access to the heart utterances of the people, is to be 
accepted. The bloom of youth and the strength of manhood 
should be extended to the* glory of age. Health should not be an 
ideal state; it should be a normal state, unless we accept the al-- 
ternative that man, the masterpiece of creation, is a huge failure, 
a mighty mistake, and this can not be; therefore we are lead, at 
this auspicious beginning of the century, to stop and ponder our 
ways, and endeavor to discover if nature has not ordained some 
way to re-establish man in his lost estate. 

We may be assured that nature never begins anything she 
can not carry out. Sometime her perfect work shall be accom- 
plished. Physicians tell me that the law of heredity, whereby 
the sins of tne fathers are visited upon the children of several 
generations, has reaped a harvest of physical and mental derelicts, 
and when man, through want, comes to an understanding of his 
true condition, the prodigal will return by the same road by which 
he went forth from his inheritance, that is, by the law of heredity, 
whereby blessings shall be visited upon thousands who hearken 
• to the voice of wisdom and observe the commandments of nature. 

It is recorded in sacred writings that Jehovah made a cove- 
nant with mankind. The heel of tne woman's seed should bruise 
the serpent's head, and thereby the hope of mankind should be 
in posterity. It is to the marriage institution and to the home 
that belongs the work of physically regenerating a fallen race. 
\yoman may well take up this kind of reform. It is her field by 
right. This is the avenue through which she may usher in 
"peace on earth, good will toward men," and I venture the asser- 
tion that the twentieth century will witness the organization of 
women's clubs for this purpose, and even the international feder- 
ation of such organizations to efifect the enactment of laws that 
shall revolutionize and adjust society. 

And when that day shall have dawned in all its fullness, 
human life will hjtve become improved by many excellencies, oflT- 
spring will possess redoubled tenacity of life, youth may labt to 
old age as now measured by three score years and ten, and the 
brightest, most beautiful and perfect specimens of manhood' and 
womanhood of toda}' will then be but mediocrity. 
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REQUIREMENTS OF THE MAHONING 
VALLEY. 

By WiKSLow Ali.derdice, C. E. 



Mr. Chairman — Thii' paper is intended to treat more especi- 
ally the subject of water supply* stnd the purification of water for 
municipal and domeBtic purposes. 

While the data herein contained was collected with especial 
rtfereoce to cities in the Mahoning Valley, the application and 
iUggesttoQB may he of i uteres t to other inland localities where the 
population is rapidU^ increasing, nnd the water supply is inade- 
quate at ail 8ea*H>ns and of indifferent or positively unwholesome 
quality. The writer has, for the past six years, given much time 
to ^experiments in purifying water by what may be termed a 
double process, consisting of boi!ir>g and filtration. For a long 
tiroe I was of the opinion that such a process was only feasible 
at the spigot; in other words, that such a large percentage of the 
,wal«r pumped through city mains is used for other than domestic 
purposes, that to inaugurate snch a process to supply a munici* 
pality would be so expensive as to preclude its adoption to any 
extent. On the other nand, the small apparatus intended for use 
in each consumer'j^ house is» in its simplest form, expensive for 
the great mass of the people, and it is among these that disease, 
as a rule, is most rife. Again, such apparatus requires some care 
And attention, and it is questionable whether it would be given. 
iter investigations have, however, modified my views on the 
Int of expense to municipalities, and it is these investigations 
that 1 have the honor to submit to the Society. 

Boiling or sterilisEing Mahoning river water and afterwards 
passing it through approved filtering substance produces a pure, 
clear, wholesome water. Samples submitted for analysis to (he 
late Dr, McKeon, chemist of the Union Iron d* Steel Co,, at 
YoongBtown, were pronounced absolutely pure and wholesome. 

The process contemplates the use of regenerative gas furnaces 
and producers similar to those in use in the National Tube Cora* 
pany'p works at Warren. Ohio, Youngstown, and various other 

SlaoBS, the principles of which are so well known as to require no 
mwings or detailed description, unless it may be to state that 
the furnace or combustion chamber is 24 feet long, 7 feet wide, 
with arched roof 2 feet high at sides, 3 feet, 6 inches at center, in- 
side measurements. The water will be passed through the furnace 
in a coil of large thin steel tube, emptying at the upper part of 
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the combustion chamber itito an open pan extending the entire 
length of the furnace. This permits volatile impunliee to escape. 
From this pan the boiling water Hows by gravity through a second 
coil of pipe placed in a hirge tank or reservoir and surrounded hy 
water taken from the river or olher source of supply. This di- 
vides the temperature of th^ winter in the coil Thus, boiled water 
212 degrees F , intake water tsO degrees F,, difference J 52 degrees. 
152^2 = 7*>4 60=1 S6 degrees. This tank serves the double pur- 
pose of heating the water which is to tie pumped through the 
furnace and boiled and at the same time cooling that already 
Iboiled, 

I take as an illustratiaQ a "Butt weld" furnace nmniiig on 
2-inch pipe. The average output is 1,200 pipe, 22 feet long, in 10 
hours. Weight per foot, 3.66 pounds. 

The iron h placed in cold at about 60 degrees F. It is raised 
to a high welding heat, according to Thurston, 2^400 degrees F. 
The work of the mrnjice is, therefore, 2,340 degrees F. With this 
data we have, 120 bars per hour, equal to 2880 in 24 hours. 
2,880x22x3.66=231,897 6 pounds in 24 bourn. Reckoning 8 
pounds per gallon, equal to 28,987 2 equivalent gallons of water. 
The iron is raised through 2.340 degrees F. Applying this to the 
water, 28,987.2x2,340=67,830,048 units. But the water simply 
has to be raised from 136 degrees to 212 degrees F>, or through 76 
degrees. Therefore we have 67,830,048^76=892,500 gallons. It 
has been proven experimentally that the efficiency of gas in a 
small furnace, acting on water passed through uniformly in a coil' 
and pan, is nearly six times as great as when acting on iron of 
Bolid section, where the iron is being constantly handled and the 
door at one end always open. To be conservative, I take this 
factor as 3. Applying it, 892.500x3=2,677.500 gallons m the 
boiling ethciency of one furnace for twenty-four hours. The eoet 
of such u furnace, taken from the books of the National Tube Co., 
is 14,000. Cost of gas producers, $500. Four furnaces require 
eight producers. Any good system of filtration may be used, find 
the water, after such tiltration, passed through a coil of tube around 
which cold water is flowing to further cool it before going into 
the mains. 

The following is an estimate of the cost of a double purifying 
system for a plant of about 5,000,000 gallons capacity per day: 

4 furnaces at $4,000..„... tW,im 00 

8 producers at $500................... 4.000 00 

Cooling coils and connections........ .............. 5,00(.t 00 

Filters and connections ..« .-..-. 37,500 00 

Total..,, „,„„..,.... ...162,500 00 

^ The filter above cited is based upon the cost of the entire plant 
at Warren, Ohio, erected by the Cuml>erland Co., now merged 
into the New York Filter Co.^ $15,000. with a capacity of 
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2,000,000 gallons per day. While I am not an advocate of this 
system, as it depends upon the injection of a solution of alum to 
precipitate impurities, the construction and operation afford a re- 
liable basis for estimating cost. The cost of operating such a 
plant, using two furnaces an(i six producers, holding the others 
m reserve, the producers using about five tons of coal each per 
day (" run of mine " gives the most economical results) : 

SO tons coal at $1.00 $30 05 

2 gas makers at $3.00 6 00 

4 laborers at $1.50 6 00 

2 filter engineers at $2.50 5 00 

Interest, 5% on $62,500 8 56 

Incidentals and repairs, estimated 20 00 

Total per day $75 56 

Or fourteen cents per 10,000 gallons of water purified. This sys- 
tem would, of courdc, contemplate the service of water through 
meters. 

It was my original purpose to touch upon the necessity of 
reservoiring water in the Manoning river for manufacturing pur- 
poses, but this field has been so thoroughly discussed by the State 
Engineer, Mr. Perkins, in a recent report to the Youngstown city 
council, that any remarks on this subject, except to concur most 
heartily in his recommendations, would be superfluous. 
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TOPOGRAPHICAL MAPS FOR DITCH 
IMPROVEMENT. 



By G. a, McKay- 

The application of topography in eurveying for ditch im- 
provement, so far as I am aware, hae received little or no attention 
from the engineering fraternity* Perhaps thiB is partially due to 
the supposed additional cost of such work, and the lack of time 
on the part of the engineers to perform the extra work which iuch 
a system would involve. 

The difticulties encountered in ascertaining the drainage area 
and benefits to the several land owners where petitione have been 
presented, either for new improvement's or tne cleaning out of 
ditches, as provided by law, led to the adoption of a system and 

Jjlan of operation of my own for a.scertaining the data neeew^ary 
or the making of topographical map^ of the entire drainage area, 
with sufficient accuracy for all practical purposes, from which the 
* amount of land drained can be ascertained to the nearest acre by 
merely inspecting and counting the squares on a properly con^ 
atructed map. By meane of the contours, a? many clai^^ can be 
formed as may be desired. It will generally suffice, however, to 
make three divisions, all lietweeu certain con tcmrtj being ehiBsitied 
BM lowland, those lying somewhat higher as medium^ and a third 
indicating highlands* 

In ascertaining the data for the making of such nrnps, the 
section to be surveyed is laid out with lines running at' right 
angles to each other and one thousand feet apart, one set being 
designated as meridians, the other as parallels. These arc num- 
bered, for convenience of keeping field notes, as No, 1, 2, etc. 
Each meridian line is then stationed off with a chain 200 feet in 
length, and markers set designating the number of the station on 
that particular meridian. After the work Is outlined in this man- 
ner, a party con^iisting of a level-man and two rod-naen, ec^uipped 
with a right*angled cross, set on a staff, for the purpose of aiding 
them to ^x, by merely }>acing the distances on either side of such 
meridian, additional points two and four hundred feet out» the 
level-man noting the rod reading and station on such meridian, 
together with the readings on either side, noting those on the 
west side as west No. 1 and west No. 2, and those on the east as 
east No. 1 and east No. 2; eontinuing in this manner over the 
entire field to be survey edt taking such pluasee ae may be neces- 
sary to show any considerable change between stations; also roads, 
farm lines, buifdinga, or other objects of importance necessary to 
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be shown oo the map. Such a party in a fairly open countr? 
can take the level uotea over about 2^50 acres per day. From such 
memoranda^ the map can be readily outlined to such a scale as 
may he desirable, and the contours traced on to ehow any differ- 
ence of elevation. The cost of surveying and making the niaps 
frill vary from seven to twelve cents per acre, depending on tne 
character of the section to be surveyed and mapped. 

Apportioning the cost of ditch improvements according to 
benefits is one of the most perplexing and disagreeable tasks that 
sn engineer has to perform ; and he w in need of all the assistance 
that be can command. By thtr aid of euch maps, asse^menis 
may be readily and intelligently made on all the lots and lands 
benefited by an improvement, and greatly aids the individual as- 
^eened in determining the fairness of the assessments and schedule 
furniehed by the engineer. 

The advantage of such mapa to the individual land owner is 
condderable. With it, he can at a glance trace out the most fea^ 
sible line for either an open or tile ditch, and determine thu depth 
and grade that can be obtained. Where land HncB or buildings 
have oeen carefully located, the original points can he found with 
a common Uipe line, with sufficient accuracy to enable him to 
lottati' a line where it will drain the largest possible territory. 
Thig feature alone would be worth more than it would cost any 
farnier who owns land that is level enough to require tile drains, 
as mistakeg m common under eucli circumstances need not occur 
The value of such maps for future use, when ditches have to be 
cleaned out or other improvements made that may become necea- 
mry, witl be patent to any one who will give the subject any con- 
sideration whatever. By the use of percentage, the cost to any 
individual land owner can be ascertained at onee hy multiplying 
the total cost by the percentage for each particular individual 

DISCUSSION. 

He stated that in this method the field work is not hard, but 
Ifast thf; oflSce work is increased. It reriuires the location upon 
the plat of every one of the points you have taken in the field. 
That re(iuireB a paper proctractor, which you lay down on the 
paper tfj the siero line, north and south, and*^ then by means of the 
scale you turn of! the aiigles on the protractor, measuring off the 
distances and marking ofi the elevations that you have gotten, 
and make a point of what it represents* Then complete your 
con tours and exhibit the roads, buildings, etc. It is a great deal 
of work, but it can be done cheaper in hilly country than the 
method given by Mr. McKay. I would not undertake to survey 
5i50 acpe^t in a day ; I do not think I could do it 

A topographical survey can he made by three men, the sur- 
veyor, an assistant and a rod-man, because you only have one line 
to guTvej. Of course, it makej^ it very much easier to have two 
rod-men stud a recorderp 
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REPORT ON MUNiaPAL ENGINEERING. 

By Hosha PauLj Chairman, 

To lAff OWo Soeig^ of Surv^ors and Civil Engineers: 

Gentlemen — The undersigned, Committee on Municipal 

Engineering, would respectfully report that the past year has been 
one of considerahle activity, and the reaj^on it haa not been much 
more so is believed to be partly due to the reasons stated in the 
report submitted by this conimittee one year ago, which reason 
then thought likely to operate again&t improvements was that due 
to low valuations ; that there were many instances where the actual 
value of property had become greatly enhanced mnce the appraisal 
in 1890, and that while the necessity of public improveTnents had 
become urgent, it was difficult to charge them up against benefited 
property, inasmuch as the assessments are generally limited to 
twenty*6ve per cent, of such appraisal, regardless of actual value^ 
The adjuatment of values this year will tend to remove this diffi* 
culty ; but where improvemeate have seemed imperative, the 
difficultv has been generally solved by the popular makeshift of 
issuing bonds. To many people it eeeme easier to pay a debt with 
a note than to raise the money. 

As to assessments, it may be questioned whether the practice, 
so generally followed, of dividing our cities up into sewer districts 
doee not have many serious objections. In Akron, for instance, 
there are some nine sewer districts, and T. D, Paul, of the eogi- 
neering fraternity, is now a councilman and is endeavoring to 
have all these districts consolidated into a single one emhradng 
the entire city. By thus abolishing the district system, it would 
give a wider and more equitable basis for taxation of thij sort, and 
render less common those now familiar instances where property 
has been heavily taxed for main and trunk sewers, without being 
able for years to come to make any direct use of them, while the 
only benefit derived is wholly of that general if not remote char- 
acter that applies to the wliole city as well as to a section of it. 

Another serious evil of the district sy&tem is that the assess- 
ment rolls rarely embrace all the property that ought to be taxe3. 
The property of certain kinds of cor|iorations are peculiarly Hable 
to omissions of this sort^ a circumstance by no means necesf*arily 
due to any undue influence exerted in behalf of such inten^sls, 
but rather from the practical diilicutty involved in listing them. 

STREET LINES. 

The are many cities in Ohio where the lines of the streets am 
be exactly determined by durable monuments, and where th© 
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city engineers itake pains to perpetuate and extend such lines. 
There are other cities where very little attention is paid to this 
sort of work. It would seem that where valuable improvements 
are put in a street, the lines ought to be carefully aefined and 
permanent bounds set. 

SEA LEVELS. 

It would seem that the datum or base of levels of any city 
should be preferably mean sea level, rather than a mere arbitrary 
quantity, and in case it not being easy to make, a change in the 
city ordinances, some pains ought to be taken to ascertain and 
record the relation to such sea levels wherever they are within 
reasonable reach, as they already are in many parts of the state. 
The necessity of such a system of sea level elevations is becoming 
especially apparent in these days of suburban electric railways, 
which occupy so many streets and highways. Such elevations 
are being rapidly multiplied, and their number and the ease with 
which they may be found will be a revelation to those who have 
not recently looked the matter up. 

Some classes of municipal improvements, like water works, 
etc., which involve much use of iron pipe, etc., cost nearly twice 
as much as they did a year ago, by reason of the decided advance 
in prices of material.* 

Much has been predicted of acetylene gas, but so far it has 
been but little used tor public lighting systems, and for this serv- 
ice the electric light is almost everywhere used, and the tendency 
is everywhere for municipal ownership. A very great economy 
results from the combination of water supply and electric lighting 
plants. 
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LAND SURVEYINa 
By J, W. Stump. 

Mr. President and Members of the Society^ — I have at^ 
tempted to discuss the subject of land surveying, as there area good 
many things connected tnerewith that are of much importance. 
Thig subject, though an old one, Ye like a good many other sub* 
jects, that, if they be properly dished up, have a very interesting 
side. Now, if I don't interest you to a great extent, you may 
blame me, for it interests me very much the way I look at it, 
though I may not be able to make it interesting to you. Yet I 
realize that you, who&e gray hairs indicate that your survey will 
soon surely close, may have diecuBsed thet5ubjectin the game light 
that I shall discuss it, yes, even been practicing it these many 
years. I have read the repurta of ** Land Surveying Committeea*- 
of the societies of Ohio, Indiana, Illinois, Michigan, Iowa, Con- 
necticut, and even Canada, and have not seen some of these more 
vital points discussed. 

Problems have come before you time after time concerning 
some very inaccurate work of the early surveyor or the incompe- 
tent one. Vou have passed your opinion as to what would be 
beet to do in such cases, and you have received the opinion of 
others as to what would he beet to do in making a resurvey of the 
work Now, this is all very well to k*uow how these questions 
w^ere disposed of, and what, perhaps, would be the best thing to 
do with certain cases in the future, but they will be of hut verv 
little use to us in our future work, for in making a resurve^y, eEicli 
case 18 Beparate and by itself, no general law connecting it with 
any other. Then, too, surrounded as we are with good instru- 
ments and the means of obtaining a good education, acenrate 
work is what we want to do. For then, if the surveyor who fol- 
lows tinds everything all right and just as recorded, our profession 
is elevated, our work is regarded as being valuable. 

Often have I been called out to survey disputed lines, or lands 
that had Hues in dispute. Before going out on these disputed 
lines, I get a description of all lands lying along this line of con- 
fliet. Nnw, siime of you may have had better succei^s in getting 
descriptions that agri^e thrtmgh this disputed line than I have, but 
I can truly say that it m rare, yes, very rare, that I have found the 
description of farms to agree on these bounding lines. One of the 
wonst that I have ever had was like the following: A and B each 
own a farm adjoining each other, and the line of one is supposed 
to be the line of the other. A's land is described as follows; N, 
SI*' E. 222 poles, 10 links, to a stone on the south bank of Yellow 
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Bud creefe; thence dowo the same 8. 35^ E, 2 poles to a stake; 
thenee N, 374"^ E, i*6| poleg to a small barren oak, B'b land is de- 
Acribed as follows: N. 31 '^ E. 223 'poles to a point io Yellow Bud 
creek; thence N. 4()|^ E. 96 poles to a small barren oak. Though 
ihf ilencriptions given above were intended to be the same line^ 
yt% you can readily see that there are two lineB and that the lands 
tjverlap. Now, what 1 eshall deal with is not what I did to adjuel 
mntt<^r8 here, nor to ask you questions as to what you would have 
done or what was best to do. Questions like these, as to what you 
did or what was best to do, have been asked and answered for 
years past So I deeoa it of not near so much importance to dia- 
post! of a mistake like this when you find one, as to prevent them 
m>m ever arising. As a school teacher, I had the beet succefls 
when I prevents trouble from arising, and not when I let it arise 
and then tried to dispo&e of it So I think of us as surveyors and 
M - : not to let eueh errors creep into our work and then try 

t- I of them, but to devise some general method by which 

such errors can be eradicated forever, some plan by which you can 
BOrvey a farm and return your field notes to the office, and the 
surveyor following you can take your notes and resurvey the 
eiact line that you surveyed, and not have to survey two or more 
tines and then make a great big guess as to what you, perhape, 
ha4 done. 

In order that we may have correct results or uniformity of 
results, we must have a standard of instruments, a standard of 
mHhods, and a standard of ability, and a law to enforce them. It 
would V>e useless to have these standards unless they be enforced, 
and you can not enforce them without a law. 

As to instruments, we !*hould have, first, a good surveyor's 
transit (most any one of the better makes in the L'nited States is 
good enough): second, a good standardized steel tape, preferably 
iOfJ feet in length; third, a set of steel pins, thirteen inches long 
and y\ of an inch in diameter; fourth, a set of good, straight Hag 
poles, six to ten ft^t in length. The county surveyor's transit 
should be a lifst class instrument^ and the declination of the mag- 
netic needle should be taken at least once each month and re- 
corded. AH other transits in the county should he adjusted so 
that the magnetic needle will have the same reading as tne county 
transit on any particular line. All other parts of the transit 
should tie kept in perfect working order. The county surveyor 
shtmld have a good steel tape o( standard length, and then all 
othi-r tapes in tlie county could be compare^ with this one. In 
this way, we uonld secure uniformity *jf results if we proceeded 
in tht? same manner. 

As to methods of making a survey, it is not so easy to devise 
*me that can be used ^ain easily at all times in making a resur- 
vey. In the use of the transit, I measure all the angles with the 
vernier and then calculate the hearings therefrom. In this way 
1 secure excellent results, such as, I believe, cao not be obtained 
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in any other way. In calculating the bearings, I take the needle 
bearing of that side which seems to have no local attraction. 
Then, having the angles that the other sides make with this one 
side, I can calculate their bearings and thus have my problem 
ready for the application of the table of the natural sines and co- 
sines. In measuring the angles, an error will creep in unless you 
are very careful. A check can be applied easily to see if there are 
any errors. If the sum of the exterior angles of the polygon, made 
by producing each of its sides in succession, is equal to four right 
angles, then your work with the transit is correct, and all errors 
that appear in the balancing of latitudes and departures are due 
to incorrect measuring of distances. If proper care is taken in the 
measuring of angles, the sum. of the exterior angles as obtained 
by your measurements will be equal to 360 degrees, or lack not 
more than one or two minutes ot it. To illustrate the accuracy 
of such a method, I will give you a problem that came' to me 
some four week ago. I was called on to survey ia farm supposed 
to have 417J acres. I measured the angles with the vernier and 
checked them and found that they were all right, that i8,.the sum 
of the exterior angles was equal to four right angles. Of the sides 
to measure, all were level ground except one, which was very hilly. 
Here I set down the transit and helped the boys to do the measur- 
ing. The results are given below : 

Bearings. Distance. N. S. £. W. 

S. 35°5'E. 5009' 4197 2734 

N.57°1'E. . 3992' 2173 3348 

N. 26J^ W. 1641' 1472 726 

N. 26°7'W. 1932' 1749 820 

S75°13'W. 4691' 1197 4536 

5394 5394 6082 6082 

Area equals 417^^© acres. 

The above example is an illustration of the accuracy we can 
obtain if we will just take the trouble to do it. • In measuring, we 
always held the tape line horizontal and removed all obstructions 
so we could measure in a straight line from one corner to another. 

The above wjork shows the very best practical results to be 
obtained. I do not get such good results every time as the one 
above, for the next day I surveyed a farm of 200 acres, and the 
latitudes did not balance by two feet and the departures by one 
foot. After looking over the work carefully, I found the error 
due partly to using* whole number of feet in the latitudes and 
partly to error in ujeasuriog the angles, for the sum of the exterior 
angles lacked one minute of 360 degrees. 

In our text-books on surveying, there are several rules, by 
which we are shown how to balance a survey. Now, for my part, 
I have no use whatever for those rules, for if you find that the 
latitudes and departures do not balance, you nave only to look 
over your work carefully and you will find just where the mis- 
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TohnBon's ** Theory and Practice of Surveying/* pages 
2r^6, i« a proljlern in land tiurveying. It is m follows : 

A 164° T 838 805 >..,. 230 

H 205^39' HXM 906 4H4 

V 112^1/ 81IG 338 ...... 830 

D 55^ ixr 912 ..... 523 747 

E 0^ M' 1542 1542 2 

F 269^82' 1392 11 1392 

A(check)€fiualsl64''5' 2a59 2(M>5 1826 1809 

Area equals 56^^ acree. 

The error in departure as you see is seventeen feet, while the 
error in latitude is six feet. After showing that there is no error 
in the azimuth of the lines of any very great importance, Mr John- 
scm tells what riile ninst be nsed to balance the survey and then 
applies it to this particular case. This may all be well enough to 
show how the rule should be applied, but for myself I would he 
ashamed for, anyone to know tliat I had guch an error in my 
work. Suppose that Botne sirveyor should be called upon to re- 
survey this farm, some years after, for the purpose of locating 
someloet corner, and that he does acourate work according to the 
field Dotes of the first sur\*eyor. He may miBS some of the 
corners from one to seveenteen feet or perhaps more. This is a sad 
reflection upon the profession, and it is passed around among the 
formefB that no two surveyors can agree and thus a law suit is 
instigated. After the trouble is settled in court the defeated 
party cannot see why the work of the surveyor who favored him 
coula not stand, and henceforth he has no confidence in surveyors, 
and the man that did good work has to lake the same credU as 
the nian that did bad work. Now after all this has transpired 
(and it happens at least once in awhile ), do you wonder that our 
pnjfepf^ion is not held in high repute? Are we now, as an organi- 
sation, going to continue to have ourselves classed along with the 
persons that cannot do gcjod work, or can do good work and are 
too careless to do it Are we going to let it be said of us contin- 
ually that no two of us can run the same line, or no one of us 
can run a line twice in the same place? W'ho of the masses of 
the people, unless he be a good surveyor or engineer, can tell 
whetner you did the bad work or whetlier I did the bad work ? 
Will we not do something, or have something done, that will lift 
otir profe?*ioti above the slums and place it among the honored 
professions of the world? Won't we try to cut out the weeds and 
thorns that give us so ranch trouble and that lower the value of a 
good engineer? When we have done this, it will be said of ua as 
it wa^ of some in olden tiraee^; ''Suffer them to come unto me 
for of such is tite kingdom of heaven." Many times have 1 heard 
it m\d that a certain person waa a surveyor, when in fact he had 
onlv an ordinary school education and an old clrcumferentor 
witli a *' Jacob Staff .'' 



In addition to this he very likely bad a two or a four rod 
link chain that had heen in use these many years. With such 
an outfit what kind of work could you expect? Now, the ordi- 
nary man thinks that he, sin re he possesses those ingtrumonts, is 
just as good a surveyor as anybody. I, for one, am not willing lo 
continue fighting my way with such a class of supposed surveyors 
if I can help it. Such a class of professionals are no good to the 
people they work for, nor to the profession they represent. The 
trouble and expense that will come in after years from such work, 
will cost many time the expense of a good surveyor, say nothing 
about the bad eflects upon the profession. If we are worth any- 
thing at all we are worth being protected as others are. And by 
jiroteoting ourselves we protect the people we wi>rk for, and thus 
hold our profession up in rank and dignity with other professionB* 
In this age of the world and protection we should have our share. 
There is scarcely an organissation on tlie face df the earth that 
does not seek protection in some way, and why t-houldn't we? 
8uch had work aa is mentioned above is not common only with 
farm sur%^eying, but tt is arhnost as bad in city surveying. Time 
after time have queetious come before this society as to what 
would be best to do in certain cases in city work, nacanse of the 
surveyor doing bad work in the field, or failing to record on paper 
just what he did or just what he intended to do in the field. In 
balaocingnp a survey thtj sides are given weights according to the 
difficulty in measuring them. In the first problem given above 
one side wjm much mor*? difllcull than the others, yet by proper 
care the length of that side was obtained just as well as the 
others. Now, my method is this, that if there are sides that are 
jnore dillicuU to measure than others, we should take just as 
much more care in mea>«unng them. In all cases we should take 
such care that we know that our work is sutliciently accurate. 

Section lUi8 of the Ohio Statutes says that in the c.ilculation 
of the area of land, that it shall Iw done by latitudes and depart- 
ures- This h all right \n my estimation as far as it goes, hut why 
be so particular about having a good method of calculation when 
the methods ol obtaining the field notes are very irregular and 
fimlty? Can you liave a good substantia] building by placing a 
fine structure on a weak foundation? Can you purify tainted 
meat by boiling it in an aluminum pot? Then, as stateil be tore, 
in order to have good results and uniformity of results we must 
have, first, a standard of good instruments; second, a standard of 
methods of using them ; third, a standard of ability to use them ; 
fourth, like every thing else, we must have a law enforcing eafih 
of the above requirements. When this is done, then will imr 
profession Uike it>i rank above the ordinary level and the petiple 
will realize that tliere is something else required l^esides an obi 
link chain and a circuinfercntor. 

Some etatei* have no county surveyor's ollice, and some that 
have talk of abolishing the otticej for they regard it tis being a 
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neetllees expense. Brethren, will we not have out profeHeion 
reoogtuzed by the lawM of our cauntry, aa it should he? Do we 
deem oanHeivee so unworthy that our statutes should take no notice 
of QE In any respect? Are we going to sit here idle, claiming the 
ti&me and Ijearing the name of engineer, while others who lay no 
claim to the title whatever beat ue ten to one? The county 
survey or'fi office is the only place that our State Government can 
recognize our services to any great extent, and we should demand 
that we b€ properly recognised here. Then there should be general 
laws passed bearing on the ret[uirement« of surveyors and engi- 
neer. Mr. C. G. H, Goas in his address before the Indiana Engi- 
neering Society, makes use of some sentences that should receive 
the attention of surveyors and engineers. Some of them are ae 
follows^: ** It has bet?n charged and aclmitted that the civil engi* 
neer is not, a.** a rule, a l)usifie.SJ?t man. That the average engi- 
tieerinj? graduate is not able to use the English language a#^ readily 
aw a professional man should. That perhaps nearly five per cenL 
of tbes€ engineering graduates were unable to write the English 
language correctly/' 

t^uite a discuBsion fallowed the reading of Mr, Goss* paper as 
to why the surveyor and civil engineer did not receive the respect 
that he should. Borne maintained that his eoHege training was 
incomplete; that he lacked confidence in, and respect for himself; 
that he had no business qualifications ; that the majority of the 
people did not think it possible to get an honest man ; that it 
wag due to some working loo cheapo etc. No doubt that nearly 
all that took part in the discussion were in the right, yet giome 
may have been in the wrong. It has been held that a student 
could not get a business training in our engineering schoola 
Now, I think that it is possible for a student to get both a busi* 
ne<56 training and a pritctical education in our engineering schools. 
This ciin be done by giving the students more education and less 
learnings something business-like and practical instead of the 
bosh that is in every engineering course, and which is of no more 
u«e to the practical and business? engineer than the paper on 
which it is written. Let the professor take his students out into 
the tield and stay there two or three weeks at a time, if necessary. 
Let him take them through the entire routine of constructing a 
county ditch, or a turnpike, surveying farms, running disputed 
lines, constructing bridges and majionry^ etc. For, three weeks of 
training of this kind is worth more than a whole year at any 
engineering school, for the purpose of a practical and business 
education. ^ 

I took a course at the Ohio Btate University, and will have 
k^ »ay that the course there is as good as any engineering course 
in the United States. But the course there is like the course at 
other colleges, it draws too much from the technicalities and not 
enough from the business and practical methods. If the pro- 
foBsors of civil engineering would adopt into their courses some- 
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thing like I spoke of a moment ago of taking the studeatd out 

into the field for two or three weeks and giving theoa a practical 
training, it would not take fifteen or twenty years after the grad- 
uate leaves school for hioi to Ijecome a good practical enj^iiieer, aw 
it hau been claimed.. Then if it be required by law that the 
engineer possess a certain gtandard of ability in the profes§ion« 
we a^ profeBjaional men would not be uii derated by the ebeap 
man. It would be heard around that "^^ the engineer said »o and 
I know it is a fact/' Would we be held in low repute then? 
You have heard that little drops of watir and little grains of 
sand make a mighty ocean and a beauty land. 80 I think with 
our profession. In order to make it mighty and beautiful we 
should have the very beat practical and business course poi^aihle 
in our schools; we shoula have our profession repregented io 
every business of importance, e, g*: in the State Legislature, 
State Board of Healthy etc. We caonotsit down in this day and 
age of the w^orld antl wait for men to come to us. We naust go to 
them and go with something attractive, Eomething beautiful^ 
something desirable, somethiag valuable- 

DISCUSSION, 

Mr. Harper: **Thi only thing that I regret is that the 
speaker had to take occasion to attack the Ohio State University. 
I think the b^st one to reply to that is Prof Brown/* 

Prof Brown told the Society what work was done at the Ohio 
State University in the engineering course. 

Mr Kline: ** I feel satisfied that everything is done at the 
State Univer^itY to make the course what it should be, and if we 
engineers could go through the course again, we should find 
enough to amuse us while there. The course is as complete as 
it can he. If every surveyor, before taking such a course, eould 
he a college graduate* and then take up the engineer's course, it 
would be a good thing; but every n*an is not able to do this. 
Home possess natural ability and they become as competent and 
work out as high a degree of success a* those who have gone to a 
state university. 

Mr. Fraker : '' It has always appeared to me that the rough 
edgt^a apnearing uj>on men, or stuaenU*, who have little experi- 
ence, is due to their inexnerieiice with the nature of men, for in- 
experienced men are unable to cope with experienced contractors, 
and whenever a student is able to read human nature so that he 
can stand and look at the contractor and tell what he is thinking 
of, then he is ca|iable of doing bu^siness, I^ut a great many of 
those things only require |>atient observation to put a nian i"n a 
condition that he is capable of doing the work. Students usuallv 
teach a few years following their course. They associate with 
hoys and girls, and instead of developing the power to read 
human Tuiture they lessen it, and they have certainly got to get 
that before they can io the work that is required of them." 
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Prof, Brown : ** It isn't our expectation to attempt to turn 
yoiiBg men ready to take positions of city engineers, or chief 
engineera of railroads. I have never recotn mended a young man 
for such a position. I always try to impress the young meh with 
the fact that they must gerve an apprejaticeship. EngineerB 
expect too much of boys, expect that ihey mu^^t know every- 
thing. They don't. It isn't pctsgible fur them to. I have heard 
engineers epeak impatiently of college graduate^^ because they 
couldn't do thie and that Of course they couldn't You can t 
learn to get along with contractus in college* It m always my 
rijcommendation that the young man take a suhordinate position 
Hrsi and git that actual practical education. 

*^ In regard to taking a college course first, I always recom- 
mend that, I think it preferable. If a man could take a four 
yearaf eolleee oourfie and then about tw^o to three yeare more in a 
professional course ^ be would be much benefited. 

*' Another things after he has been in school two or three 
years drop out for a year and secure practical work and then come 
back and tinish his course, that ib a great benefit/' 

Mr. Jones : '* I hardly think that last suggestion would do. 
I dropped out and went to work and never returned. One thing 
might be added to the course, that is mind reading. In praise of 
the Ohio State University, although they are not yet nearly as 
well equipped as many of the univergities for that course, the Ohio 
State University turns out as many graduates as any technical 
school in the United States, w^ho afterwards make a success and 
are able to take care of themselves. I have followed up the 
course of many of the older students and they are nearly every 
one still in the business and have made a success. I noticed some 
time ago a list in the ^Engineering News,' giving the per cent, of 
graduates in the civil engineer's course that were engaged in the 
businese at the present time, and the Ohio State University was 
the largest of any given in that list'* 

Mr. Weddell : "If I could live my life over again I could 
lietter it. I am very much in favor of taking a complete course 
in coUeee, and then that would give me a foundation, I would 
then take up the profession that I wanted to follow. The train- 
ing I would receive by taking the course would help me to sit 
down and think, and think. It would be the proper thing for the 
student to take a complete course in college^ they will always feel 
the Ijeneht of it, and it will make them more proficient 

** Now, a^ to practice, I believ^it is true in one thing as well 
afi another. I have known of people learning to be musicians to 
practice day after duv and year after year for the training that 
they might afterward put in practice. They have the ability to 
sit down by the hour and hour and think continuously. If I 
ba\*6 anything to say to someone al out to commence a course it 
h, ti> do well what they are after, no matter if it takes two or 
three years longer to get an edu^cation." 
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It was moved and seconded that the Society adjourn until 
Friday morning. Motion carried. 



Mr. Riggs, of the Michigan Society, was called on to address 
the Ohio Society. He said : " While I am not a member I am 
interested in the Michigan Society. I am an old resident of 
Ohio. I have been very much interested in the road discussions 
this afternoon, but I do not kno^ if I have anything to add to 
what has been said. There are a few points, however, which may 
be of interest to the members of the Ohio Society, possibly of 
some benefit to the Society in the matter of operating and run- 
ning the Society, and these points are suggested to me by your 
Secretary asking three or four questions. 

" I would like to tell you about our experience in raising 
money. We were in the hole three years ago and now we are 
out, with an active membership of about the same as vours, and 
a total membership of perhaps one hundred and fifty. Three 
years ago we found the same difficulty that your Secretary reports 
in the matter of raising money to pay for the publication of the 
reports. It is a very difBcult matter for one man to secure the 
necessary advertising. It requires a large amount of work and it 
was the practice of our Society to put all that work on the Secre- 
tary. Tnree years ago we appointed a committee of five. We. 
picked out men that would work, and every year we reorganize 
the committee, if it needs it. The men that work we have work. 
We divided the state into districts and systematically canvassed 
the state for advertising. In Chicago, Toledo, and some other 
cities we put it into the hands of agencies. We never lost a 
dollar by that method, and that supplemented by the work of the 
committee enabled us to pay for the publication and a large part 
of other expenses. It will give us an opportunity to have a per- 
sonal and an editorial department. We need to do better work 
and more practicable work. The annual report can be in the 
nature of a quarterly. It is hard to get advertisers for an annual 
report, and it is merely a matter of courtesy that they advertise 
at all. 

"The Michigan and Ohio Societies do the same class of work 
and reach the same class of people, but the societies are not at- 
tended as they should be. There are a great many in this city 
who are practicing the profession, the majority of whom take no 
interest whatever in any society work. There is nothing that 
so broadens and develops and enriches the engineer as to meet 
with other engineers for discussion, and have some of his false 
ideas corrected. 

" I wish the Ohio Society all success." 
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LETTER 

Fbom Pkof, a. a. Wright^ of Oeerlin College. 

To the Ohio Socuty of S^irvef/om and Civil Engineers: 

GENTtEMijj — At 3^our annual meeting two year® fLgo^ you did 
me the honor of inviting me to address your \yoiy in ex|>lanaUon 
of the pending bill for the inauguration of a toiwgraphic survey 
of Ohio in oo*operation with the United States Geological Survey. 
At the close of my a<ldrei3g, some questions were propounded about 
the practical management of the proposed survey, which I wag 
unable to answer at that time for lack of sufficient information. 
One of these, which I recall, was, whether there would be any 
op|M>rt unity for Ohio gurveyors to participate in the field work of 
that survey, or whether all the work would be done by men who 
are |>ermftnently attached to the Survey at Washington. 

During the later progress of the canvass, Mr. Herbert M, 
Wilson, Geographer of the National Survey, came to Columbus 
twii^, at our solicitation, to explain more fully the nature of the 
Survey to the legislative committees, and to guarantee the good 
faith of the Ignited Stales Survey in the matter of co operation. 

Mr* Wilson stated that it was the policy of his bureau to 
employ loc^l engineers and surveyors, m accordance with the 
regit lations of the Department of the Interior, for as large a part 
of the work as possible; only the trained and experienced chiefs 
of parties being sent out from Washington. 

He also gave the information that the money furnished by 
the stjite is used for the purchase of subsititence, transportation 
and Hupplies for the surveying parties in the districts where the 
work is progressing. AU of this money is, therefore, kept within 
the state. On the other hand, all the money for salaries and wages 
of aurveyorB and their helpers is furnished from Washington, so 
that a considerable portion of this fund also will l>e retained within 
tlie 8tate. 

It is thought that these statements would be of interest to the 
m ei u be rs o f y o u r Soci e ty . 

It is regretted that notwithstanding the best efforts that could 
h* madcj and notwithstanding the strong support given by your 
Bocifrtj, the bill failed to pass. We are compelled to try again, 
and the valuable influence of all your members is earnestly so* 
tinted. Since the time when Ohio hesitated, Pennsylvania and 
Maine have undertaken surveys upon this plan, ancl every such 
arrangement with a new state tends t*j prevent the rapid progress 
with the work in Ohio that might be made without it It is 
doubtful if there will ever be a more favorable time for inaugu- 
ration the Burvey than the present year. 

Ihave the honor to be, Very respectfully yours,. 

Albert A. Wrioht, 
0iavmmn CmnmitUe of Ohio Stale Aeadmny 

of Sciences on a Topographic Survmf, 
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DISCUSSION- 

Mr. Weddell : " I think that a scale of an inch to a mile is a 
very small scale. I see there is nothing said about giving us in 
this state a system of precise levels." 

Mr. Brown: "That goes- with it; that is stated; that is the 
basis of all contour work.'' 

Mr. McKav: "One other objection: it don't provide that 
any portion of that committee shall be engineers." 

Mr. Brown : " It isn't at all necessary." 

Mr. McKay: "Don't you believe that such a committee 
ought to be partially engineers?" 

Mr. Brown : " It might be well. The method is thoroughly 
mapped out by the Geographical Surveving Department. In re- 
gard to the scale of one mile to an inch, nne contours depend upon 
how far you put your contours apart. If it is level, you can put 
500 contours, and in a hilly country only about fifty. 

Mr. Weddell : " These levels you speak of as the basis of con- 
tour work are simply approximate." 

Mr. Brown : " In regard to that, a number of years ago the 
United States Map and Geodetic Surveying Department under- 
took the survey of a line by a chain of triangles across the conti- 
nent along or near the thirty-ninth parallel, partly for scientific 
purposes and for other reasons. That survey included the tri- 
angles and the line of precise levels that has been furnished. This 
chain runs through Ohio and extends along the B. & O. west and 
east and goes on through. They left a bench mark along that 
B. & O. on every bridge. In every county seat, they left a bench 
mark on some public building." 

"•What was the cost of that survey?" Answer: "It was 
estimated at $5.00 per mile." 

Mr. Weddell: "Shouldn't the time for the completion of 
this work be four years instead of eight, as it now is?" 

Mr. Brown : " You might make the appropriation $50,000 
instead of $25,000 and do it in four years, it you prefer to do it 
that way." 

Mr. Gordon : " It might be advisable for the association to 
leave it just as it is. If the bill goes to the Senate and is defeated, 
it will be defeated on account of money. It was defeated before 
on account of the appropriation." 

Mr. Paul : " My knowledge of the affair is, it was defeated 
on account of the $25,000 to raise. If we couldn't get it through 
at all for that amount, I am sure it would be impossible to get 
$50,000. I would think a simple endorsement of that bill is all 
that is necessary. Let the members of the Legislature understand 
that the biH has our endorsement. If we don't, it may be inferred 
that we are opposed to it. If there is to be an amendment, let it 
be brought in the lobby." 
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CEMENT WALKS, CURBS AND GUTTERS- 

By H. L. Weber. 

Cement walks, curbe and gutters are to a city what carpets 
are to a house ; '^ ornamental as well as useful/' From a sanitary 
point of view, they are par excellence. The essential thing to 
secure the best results, is to first establish a system of grades. All 
cities, no doubt, do this, but small towns, where an engineer is 
not regularly employed, as a general thing are sadly lacking in 
this re^rd. I never undertake a piece of work unless the town 
authorities consent to have this done first. If they do not see 
it that way, the other fellow can have the job, and the grief 
that is bound to come afterward. Some time ago, I was called 
upon by the town board of Cambridge City, Ind , to recommend 
the kind of walks best suited to the requirements of that town. 
After carefully looking over the situation, I recommended the 
use of cement as the material best suited to their needs, and 
which would be the most rea^tonable in cost, considering every- 
thing^. For main business streets, walks fourteen feet wide ; for 
residence portion six feet wide. The fourteen foot walks to have 
a curb constructed on the edge, as shown by the plans and fully 
described in the specifications, which are embodied herewith, and 
which, I think, will explain matters better than anything else I 
could offer on the subject. 

This work was let at the following prices : 

6-foot walks $0 56 per linear foot. 

10-foot walks 94 per linear foot. 

12-foot walks 1 12 per linear foot. 

14rfoot walks 1 32 per linear foot. 

The excavation averaged twelve inches deep. All the gravel 
and sand were within one-half mile of the work, and cost five 
cents per load and the hauling. Drain tile twenty-five centsper 
rod, delivered upon the work. The contractor claims to have lost 
money on the work, and I am sure this is the case. My estimate 
on the work was eleven cents per square foot. Portland cement 
was adopted and used throughout the work. 

SPECIFICATIONS FOR CEMENT. 

Section 1. The contractor shall do all the labor and furnish 
all materials necessary for the completion of the cement walks 
and accessories as herein specified, and also furnish all labor and 
materials required for protecting and repairing adjacent struct- 
QieBy maintaining public travel on the street or intercepted roads, 
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walks and streets ; and all labor and material required for any of 
the operations, principal or collateral, mentioned or implied 
herein. 

All materials and labor shall be subject to the inspection and 
acceptance by the engineer and superintendent in charge. 

SUB-GRADE. 

Sbc. 2. Excavation shall be six feet wide and twelve inches 
below the top of the grade stakes, and as shown bv plans. The 
material excavated shall belong to the city, and shall oe delivered 
by the contractor to such lots or tracts of land abutting upon the 
improvement, and after such lots have been properly filled, the 
remaining material shall be delivered to such points as the. Board 
of Public Improvements or engineer may designate, provided the 
haul does not exceed one thousand yards, otherwise said material 
shall belong to the contractor. 

SUB-DRAINS. 

Sec. 3. Sub-drains shall be laid of four-inch common drain 
tile, six inches below the sub-grade as shown by the plans The 
tile shall be laid to a true grade and line, with close fitting joints, 
and with clean gravel packed around and over them to the top of 
the trench. The tile shall be connected to such outlets as the 
engineer may determine. All junctions to be made with " Y " 
and "T" branches, and all deflections with curves of vitrified 
sewer pipe. 

FOUNDATION. 

Sec. 4 Upon the sub-grade shall be placed clean, coarse 
gravel, six inches in thickness after being thoroughlv wet and 
rammed, and to a uniform depth of six inches below the finished 
grade. 

CONCRETE. 

Sec 5. Upon the foundation shall be placed the concrete, 
to fill the templets within one inch of full, which shall be five 
inches thick after being thoroughly rammed to place. The 
facing shall be placed in the templets forming the curb ; backed 
up with concrete thoroughly rammed to place. 

The concrete shall be composed of one part cement, two 
parts sand, and four parts gravel. The gravel can contain the 
sand. After mixing the cement, sand and gravel thoroughly to- 
gether in a dry state, add sufficient water from sprinklers to make 
a medium dry mixture; place and thoroughly ram until free 
mortar appears upon the surface. 

The proportioning of the cement, sand and gravel shall be 
done by placing a templet of the proper size upon a platform, 
and placing therein the cement, sand, and gravel in the proper 
quantities, and leveling off each with a straight edge. Remove 
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the templet, add clean water and thoroughly mix to make a con- 
crete of sach consistency that when deposited and rammed to 
place, shall envelope every particle of sand with cement, and 
every particle of gravel with mortar. This result must be ob- 
tained to the entire satisfaction of the engineer. 

The concrete shdl be laid in blocks of the following dimen- 
sions : Six bv seven feet for a fourteen-foot walk ; six by six feet 
for a twelve-n)ot walk-; and five by six feet for a ten-foot walk, 
with the joints separated by tarred paper. 

WEARING SURFACE. 

Sec. 6. Before the concrete has set, deposit the wearing sur- 
face, which shall be one inch in thickness, composed of one part 
cement and two parts clean, coarse, washed sand; first mixed 
thoroughly in a dry state, then passed through a No. 3 sieve ; 
then moistened with sufficient clean water, and thoroughly mixed 
into a medium stiff mortar. Deposit this upon the concrete, and 
trowel down to insure a perfect contact. Then level with a 
straight edge from the grade strips. When sufficiently hard, fioat 
and trdwel to a smooth continuous surface. Avoid dusting the 
surface with dry cement. 

The surface, except a marginal draft one and one-half inches 
wide around each plate, shall be pitted with a brass roller accept- 
able to the engineer. The wearing surface shall be cut into blocks 
the same size as the concrete base. As soon as the work has 
properly set, all templets to be removed and edges plastered to 
the full depth of templets. All walks shall have a rise of one- 
fourth Inch per foot from the curb to the lot line. Stake strips 
shall be set on both sides of the walk to keep it straight, being 
careful that the level and fall are right. 

CEMENT. 

Sec. 7. The cement shall be the best American Portland, or 
any other equally as good or better. No mixing of different 
cements will be allowed. Any of the Portland cements will be 
acceptable. 

All cements must meet the following requirements: 

Fineness. — Not less than 95 per cent, to pass a fifty mesh 
sieve, and not less than 85 per cent, to pass a hundred mesh sieve. 

Time of Setting. — Initial set in not less than one hour. 

Tensile Strength. — One day, neat, 125 pounds. Seven days, 
neat, 400 pounds. 

Constancy of Volume. — Cement shall not contain more than 
3 per cent, of magnesia, and must remain perfectly fiat and free 
from cracks after remaining in water for twenty-eight days, and 
shall stand, without cracking, a temperature of 212 degrees Fah- 
renheit, after immersing in water for twenty-four hours. 

All cement shall be kept in suitable houses for the purpose. 
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SAND. 



Sec. 8. The sand shall be clean, washed, coarse river or 
bank sand, acceptable to the engineer. 



WATER. 



Sec. 9. None but clean, clear water shall be used, which 
must be furnished by the contractor. 

As soon as a section is finished, it shall be protected by 
placing muslin, canvas, or sand thereon, and in dry weather it 
must be kept moist for five days by thorough sprinkling. 

street crossings. « 

Sec. 10. Where driveways, alley crossings, or street crossings 
occur in the line of walk, the walks will be made of special con- 
struction as shown by plans. 

trees, roots, etc. 

Sec. 11. Trees shall not be injured, but roots of trees, which 
in any way interfere with the construction of the walk and its 
maintenance in proper manner, shall be cut away as the engineer 
may direct. The pavement shall be properly fitted around eM 
fixtures in the walk. 

RELAYING, ETC. 

Sec. 12. Where the material in any walks that now exist 
on the street shall be acceptable to the Board of Public Improve- 
ments, they shall be relaia to the grade and line establisl^ea ; the 
price therefor shall be determined by adding 10 per cent, to the 
actual cost of the work as determined by the engineer. 

WORK SUSPENDED. 

Sec. 13. Any work not finished in the time specified, Shall 
be discontinued for the season, upon notice from the Board of 
Public Improvements, and not again commenced until said Board 
shall order the contractor to begin work. No work shall be laid 
in freezing weather. 

steps. 

Sec. 14. At points where it will be necessary to construct 
platforms, steps, or other appurtenances, along any building in 
order to harmonize said building to the established grade, the 

outside line of said appurtenance shall be feet from the 

curb line, and parallel therewith, and constructed as shown by 
plans and detail drawing. 

CEMENT CURB AND GUTTER. 

Sec. 5a. The cf ment curbing and gutter shall be constructed 
in place under the directions of the engineer, upon a bed of gravel 
ten inches in depth, afterward flooded with water and compactly 
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r&mitied vy i\u even Burface, under which a foyr inch drain lib 
baa bean laid, ag i^howo by plan. It ^hall be composed of con- 
crete, formed l\v intimately' mixing dry one (1) part of the best 
Fortlaod. adopted for North Sixth Street and Ft Wayne Avenue. 
Portland c^meot, two (2) partB coan>^e, wash sand, and a suMicient 
qof^ntity water addend afterwards to form as stiff a paste as it ig 
I lie to work, to which add four parts of clean crushed Ume- 
: Uf*hed to pass through a one (1) inch sereen. The etone 
sprinkled before it is added to the mortar. The propor- 
1- ..-: ^: ^ en being intended to form a concrete in which ever^ par* 
tide of sand shall be enveloped by cement, and every particle of 
stone enveloped by mortar, and this result must be obtained to 
the satisfaction of the engineer. It will then be placed in the 
templet and thoroughly compacted by ramming until free mortar 
appears on the surface. All exposed surfaces shall be covered 
with a fiaished coat one inch in thick iiess, composed of one part 
cement and one part of fine screen ings, and all edges plagtered to 
the full depths of templets. The facmg shall be placed in the 
templets forming the curb ; backed up with concrete, thorough I3* 
rammed to place. The top facing of curb and gutter shall be 
thoroughly troweled to insure perfect contact When it has be- 
come sufticiently hard, float and trowel to a smooth, continuoua 
surface. The curb to be constructed with the top edge to the es- 
tablished grade of the street ; the upper and lower face corner to 
be rounded to a radius of one inch. The curb ahall be six inches 
thick at the top. and the gutter eight inches thick and twenty- 
eight inches wide, and constructed in seven- foot sections, alter- 
nately; When the intervening sections are constructed there 
shall be a strip of tarred paper placed in the joints. 

CEMENT CURB AND GUTTER, 

Sec. Bb. Upon the foundation shall be placed the concrete, 
to fill the templeti? within one inch of full after being thoroughly 
rammed to place. The facing shall be placed in the templets 
forming the curb; backed up with concrete thoroughly rammed 
to place. The top face of the curb and gutter shall be thoroughly 
troweled to insure perfect contact. When sufficiently hard, Boat 
and trowel to a smooth, continuous surface. 

The concrete shall be composed of one part cement, two parts 
mnd, and four parts gravel. The gravel can contain the sand. 
After mixing the cement, sand and gravel thoroughly together in 
a dry state, add sutticient wat^r from sprinklers to make a medium 
dry mixture ; place and thoroughly ram until free mortar appears 
ujiun the surface, 

Tlie pro|>ortioning of the cementi sand and gravel shall be 
ilone by placing a templet of proper size upon a platform, and 
plMting therein the cement, sand and gravel in the proper quan- 
tiiiecfi and leveling off with a straightedge. Remove the templet^ 
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add clean water and thoroughly mix to make a concrete of such 
consietency that when deposited and rammed to place, will en- 
velop every particle of sand with cement, and every particle of 
gravel with mortar. This result must be obtained to the entire 
satisfaction of the engineer. 

The curb shall be constructed with the top edge to the estab- 
lished grade. The upper and lower face corners to be rounded to 
a radius of one inch. . Th^ curb shall be six inches thick at the 
top, and the gutter eight inches thick and twenty-eight inches ' 
wide, constructed alternately in seven foot sections. When the 
intervening sections are constructed, th^e shall be a strip of 
tarred paper placed in the joints if deemed necessary by the 
engineer. 

In 1899 we constructed 2,770 feet of combination curb and 
gutter in Richmond under Section 6b. The alley crossings and 
crosswalk were also constructed under the* same section. It is 

fiving splendid satisfaction and presents a very fine appearance, 
'he roaaway is macadam. The curb was first constructed, the 
macadam then filled in to an inch and a half above the curb, and 
rolled to place with a four ton horse roller until it presented a 
solid, smooth surface, flush with the curb or slightly above it. 

We have also constructed various things under the same sec- 
tion of the specifications. One thing worthy of note is a fountain 
bowl in one of our parks, which is shown by an accompanying 
photograph. This bowl is eighteen feet in diameter and is a very 
nice piece of work. 

The cost of the combined curb and gutter above mentioned 
wtis about eighty-five cents per linear foot, and the cost of alley- 
ways and crosswalks fourteen cents per square foot. 
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RESOLUTIONS ENDORSING TOPOGRAPHICAL 
SURVEY OF OHIO- 

Rewlved, By the Ohio Society of Surveyors and Civil Engi- 
neers, that we endorse most heartily the proposal for co-operation 
on the part of Ohio with the United States Geological Survey for 
the pnKluction of a topographical atlas of this state, as provided 
in House Bill No. 87. 

We believe that it will benefit every locality in the state and 
will minister to business interests as well as to the cause of edu- 
cation and science. 

We believe that Ohio ought not to be behind the other states 
that have secured their topographical maps in this way. 

We pray our Legislature to enter upon this work at once and 
complete it as rapidly as may be practicable. 

Adopted unanimously. 

A BILL 

TO AUTHORIZE A TOPOGRAPHIC SURVEY OF THE STATE JN CO-OP- 
ERATION WITH THE UNITED STATES GEOLOGICAL SURVEY. 

Be ii Enacted by the OenercU Assembly of the State of Ohio : 

Section 1. That the Governor be and is hereby authorized 
to appoint a commission, to consist of four citizens of this state, 
from the two leading political parties, not more than two of whom 
shall be of the same political party, qualified by education and 
experience for such service, to confer with the director or the 
representative of the United States Geological Survey and to 
accept its co-operation with this state in the preparation and 
completion of a contour topographic survey and map of this 
state, which is hereby authorized to be made. Said commission 
shall serve without pay, but all its necessary expenses shall be 
approved bjr the Governor and paid out of the State Treasury. 
Said commission shall have power to arrange with the director or 
representative of the United States Geological Survey concerning 
this survey and map, its scale, method of execution, form, and all 
details of the work, in behalf of this state, and may accept or 
reject the work executed by the United States Geological Survey. 
And it is hereby provided that said map shall accurately show 
the outlines of all townships, counties and extensive wooded 
areas in this state as existing on the ground at the time of the 
execution of these surveys ; the location of all roads, railroads. 



— 96 — 

streams, canals, lakes and rivers; and shall show by contour lines 
the elevation and depression of the surface of the country. 

Sec. 2. For the prosecution of this survey, the sum of 
twenty-five thousand dollars ($25,000), is hereby appropriated 
for the year 1900, and an equal sum for the year 1901, and the 
auditor is hereby authorized to draw his orders on the State. 
Treasury for such portions of these amounts as may be required 
from time to time, from any money in the State Treasury to the 
credit of the general revenue fund, and not otherwise appro- 
priated, upon vouchers signed by the three members oi the 
commission ; but it is hereby provided that these expenditures 
shall not be in access of the amounts expended upon the same 
work by the United States Geological Survey from its own funds 
at the rate of five dollars per square mile of territory surveyed. 

For the purpose of making the surveys hereinbefore provided 

for, it shall be lawful for the persons employed in making the 

'same to enter upon all lands within the boundaries of this state, 

but this act shall not be construed as authorizing any unnecessary 

interference with private rights. 

This commission shall on the 15th day of November of each 
year make a full and itemized report of the work accomplished and 
money expended up to that date, and file such report with the 
Governor not later than the 15th day of December following. 

Sec. 3. This act shall be in efifect immediately upon its 
passage. 
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OBITUARY. 

Dr. Edward Orton, late Professor of Geology at the Ohio State 
University, one of the most learned and distinguished educators 
of the country, died since our last annual meeting. 

Dr. Orton came to Columbus in 1872, to accept the Presidency 
of the University here, with which he has ever since been connected. 
He was a man of rare intelligence and great executive ability, and 
did more than any other man to place the University on a sub- 
stantial footing. After serving as President of the University for 
ten vears, he became restlebs under the miscellaneous duties 
devolving upon him and he resigned, that he might devote his 
whole time to his chosen study; that of geology. He remained in- 
the University as' Professor of Geology during the remainder of 
his life. His earnest zeal and devotion to the study of nature was 
remarkable, and he was ever seeking for light in dark places, and for 
truth where doubt prevailed. His way of presenting subjects and 
imparting knowledge was most interesting and logical. He saw 
the bright side of nature, the best traits of man, and certainly 
believed that life was worth living. 

Early in the history of our Society Dr Orton gave us recogni- 
tion and substantial encouragement by his presence and activity 
as a member. He was made an honorary member of our Society 
in all that the term implies. • He met with us at our annual 
meetings and ^ave lectures and discussions that were always 
interesting and instructive. 

But alas I He is dead. One chair at our meeting in January, 
1900, was vacant which never can be filled. Such is life. Peace 
be to his ashes. Farewell. 

B. F. BowEN, . 
J. W. Stump, 
A. W. Jones, 

Committee, 



Resolutions on the Death of Samuel J« Baker* 

We. your committee appointed to draft resolutions on the 
death ot Samuel J. Baker, of Cleveland, Ohio, beg leave to submit 
the following report : 

Whereas, It has pleased the great Engineer of the universe to 
remove from our midst our fellow member whose death we 
sincerely deplore ; therefore. 

Resolved, That this Society extend to the bereaved family and 
friends its most profound sympathy for the loss of a worthy and 
true friend and esteemed citizen ; and 
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Bemlved, That in hm death thk Society has lost a faithful and . 
valuable member whoee presence will oe eadly missed at our 
meetiDgSi 

J. M. Haepeb^ 
J. B. Weddell, 



MR. SAMUEL j, BAKER 

Was born in Dorcbeater, Mass,, April 10, 18i54, and iBoved to 
Cleveland with Lis parents at the age of three years. He was 
educated in the Cleveland public schools, and at the age of 
Bixteen years entered the City Engineer']^ oflicet where he steadily 
advanced until he became Assistant Ciiy En^neert in which ca- 
pacity he reamined for twelve years, having charge of surveys. 

While in the service of the citv, he surveyed the route of the 
Superior Street Viaduct, the Kingsbury Bun and Central Viaduct, 
the route of the Walworth Bun sewer, and had charge of numer* 
ous other public impmvetnente of magnitude and importance. 
In performing his public dutiee, no matter how small or trivial 
the character of his work appeared, he devoted the same strict and 
careful attention to the slightest details as in matters of great im- 
portance, believing that what was worth doing at all was worth 
doing well. 

He was retired on account of the election of a Democratic 
Director of Public Works in 1893* The same year he was elected 
County Surveyor of Cuyahoga County by the Republican party 
and re-elected in 1896. While serving as County Surveyor, he 
made many improvements in his office, both in records and facil- 
ities for work, which have benefited the county and citv generally. 

He was one of the originalors of the Cleveland Civil Engineers* 
Club, and was an officer of the club for seven years. In August, 
1884, he prepared and read before the club a paper entitled, " The 
Original Surveys of Cleveland," which was published in the 




and survey of Cleveland. 

He has been for many years a member of the Ohio Society 
of Surveyors and Civil En^neers, and took an active interest in 
the Society meetings and its welfare. He was an honor to the 
Socie^ and to the profession. 

Mr Baker died after a brief illness in New York City, Octo- 
ber 4, 1899. 
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REPORT OF THE SECRETARY. 

To the President and Members of the Ohio Society of Surveyors and 
Civil Engineers: 

Gentlemen — I have the honor of submitting the following 
annual report of the Secretary for the Society year from January 
17, 1899, to January 28, 1900. 

It is my sad duty to announce the death of Dr. Edward 
Orton, who was for many years an honorary member of the 
Society. 

The nineteenth and twentieth annual reports have been 
published in one volume and distributed. The exchanges, so far 
as received, have been distributed to all members who have paid 
their dues, except to a few who have paid during the last few 
days. A few other exchanges are yet to be received. 

One of our sister societies proposes to publish their report as 
a quarterly, thus changing to a periodical. T^is announcement 
leads me to suggest that a committee be now appointed to con- 
sider the matter of publication and to report to this meeting their 
conclusions in the matter. There are several reasons why our 
present method is not now entirely satisfactory, although at the 
time of the organization of the Society it was the best possible 
arrangement. 

The Secretary wishes here to thank the President for his help 
in the publication of the report, and also to thank all the other 
members who have rendered aid in various ways. 
Respectfully submitted, 

* C. N. Brown, Secretary. 



TREASURER'S REPORT. 

To the President and Members of the Ohio Society of Surveyors and 
Civil Engineers: • 

Gentlemen — I have the honor of submitting the following 
as the annual report of the Treasurer for the Society year from 
January 17, 1899, to January 23, 1900. 

:>?4?8i 
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RECEIPTS. 



Cash on hand January 17, 1899 % 5 78 

Dues for 1898 81 00 

Dues for 1899 162 00 

Dues for 1900 6 00 

Advertisements 162 00 

Sale of reports 1 50 



Total receipts for 1900 $358 28 

EXPENDITURES. 

Badges .$ 2 00 

Signs, express and sundry expenses at Cincinnati.. 3 40 

Stenographer's report of Cincinnati meeting 55 00 

Clerk hire 11 50 

Stationery 5 65 

Drayage and freight 3 45 

Postage 37 75 

Paid on printing bill for last report 205 00 

Total expenditures for 1900 $323 75 

Cash on hand January 23, 1900 34 53 



$358 28 

UNPAID BII^LS. 

Balance on printing bill for last report $172 91 

Printing programs for this meeting 4 40 

Total unpaid bills $177 31 

MONEY DUE THE SOCIETY. 

Advertisements in last report $ 23 00 

Back dues, estimated at not less than 30 00 



Total $ 53 00 

The deficiency in the printing bill is due to two causes. One 
was the difficulty in securing advertisements, and the other is 
because two years' papers were printed in this last volume. I 
think that all can be paid and the report gotten out this year 
without increasing the dues. I therefore recommend that the 
annual dues remain at the present amount of $3.00. 
Very respectfully submitted, 

C. N. Brown, Treasurer. 
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REPORT OF THE TRUSTEES. 

The Trustees of the Ohio Society of Surveyors and Civil En- 
gineers beg leave to report as follows : 

We have examiqed the books of the Treasurer and Secretary 
and find the same to balance, and also to be correct. All moneys 
received by the Association having beey accounted for. We 
heartily commend the Secretary for the faithful discharge of his 
duties and fidelity to the Association, and regret that his profes- 
sional engagements are of such a nature as precludes his serving 
the Society longer in that position. 

We also recommend that a committee of five be appointed 
by the President, who shall assist the Secretary of the Association 
in securing advertising matter for the publication of the annual 
report of tne Association. 

Respectfully submitted, 

J. M. Harper, 
J. C. Cronley, 
J. B. Weddell. 



Columbus,* 0., Jan. 25, 1900. 
To the Ohio Spciety of Surveyors and Civil Engineers: 

Gentlemen — The undersigned, a committee appointed for 
the purpose of suggesting candidates for the government of the 
Society, have the honor to submit the following : 
For President, Homer C. White. 
For Vice-President, J. C. Cronley. 
For Secretary and Treasurer, F. J. Cellarius. 
Board of Trustees, Prof. C. N. Brown, E. A. Kemmler, Chas. 
M. Gordon, G. A. McKay and A. W. Jones. 

Respectfully, 

J. B. Weddell, 
C. M. Gordon, 
J. M. Harper, 

Committee, 
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coNsnrunoN and by-laws 

pr THE 

Ohio Society of Surveyors and Civil Engineers 



CONSTITUTION. 
ARTICLE I. 

This association shall be called the **Ohio Society of Sur- 
veyors and Civil Engineers.'' 

ARTICLE IL 

Its object shall be the encouragement of professional improve- 
ment, and good fellowship among its members, by annual meet- 
ings jfor the presentation and discussion of papers on scientific 
topics, and such other subjects as may be of interest to its mem- 
bers, and the collection of books, maps, and all other articles of 
value to the engineering profession. 

• ARTICLE III. 

MEMBERSHIP. 

Section L There shall be three classes of members, active, 
associate and honorary. Only active members are entitled to vote 
and hold office. In other respects, all members are equally en- 
titled to the privileges of the Society. 

Sec. 2. A candidate for active membership must be an engi- 
neer, surveyor, architect or scientist, and must have been actively 
engaged as such for at least three years in a responsible position ; 
but a professional diploma in either department shall be equiv- 
alent to two years practice. 

Sec. 3. A candidate for associate membership must be 
qualified by his business relations and practical expenence to co- 
operate with engineers and surveyors in the advancement of pro- 
fessional knowledge, though not himself a practicing engineer, 
surveyor, architect or scientist. An associate member may take 
part in tne transactions of the Society but shall have no vote. 

Sec 4. Honorary members shall be gentlemen of acknowl- 
edged pre-eminence in engineering and surveying, architecture, 
or applied science. 

They shall be subject to neither fees nor assessments. 

The number of honorary members shall be limited to ten. 
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Sec, 5. Any person dee! ring to become a member of this 
Society shall fill out a blank application to be provided by the 
Secretary, who shall present the game, when filled out^ to the 
Board of Trustees, who shall examine the application, and if 
satisfied that the applicant is eligible, ehall recommend him for 
memherehip at the same or next annual meeting. All applica- 
' ions shall be returned by the Board of Trustees to the Betretary. 
Iq applit.mtion or nomination for membership ehall be entertained 
W this Society unless endorsed by a majority of the Board of 
Tru«tees. 

ELECTIONS. 

# 

Sec, 6* In elections for membership, members shall vote by 
haUotj and five or more ballots in the negative shall exclude an 
applicant from membership. No notice shall he made in the 
miQUtes of the Society of the non-election of any applicant. 

Sec. 7. On being elected, the applicant shall sign the Con- 
stitution and By-Laws, and pay to the treasury an initiation fee 
of three dollars, after which he shall receive a certificate of mem- 
bership. If the initiation fee be not paid within six months from 
notice of election, said election shall be considered void. All 
members shall sign the Constitution and By-Laws, and are en- 
titled to a certificate of membership. 

Sec* 8. Whenever any person is elected to active, associate, 
or honorary member, the Secretary shall immediately inform him 
thereof by letter* No person shall be an honorary member unless 
he edgnifiee bis acceptsnee of membership within six months from 
the electioii. 

Sec. 9. Every person admitted to the Society shall be con- 
sidered as belonging thereto, and liable for payment of all aBsees- 
ments until he shall have signified to the Treasurer his desire to 
withdraw; when, if the Secretary-Treafiurer shall show that his 
dues; have been fully paid up, he shall receive an honorable dis- 
missal from the Board of Trustees. 

Any member who shall neglect or refuse to pay any assess* 
mefil for a period of six months, after due notice by tne Treasurer 
has been given, shall cease to be a member. He may be reinstated 
again bv the payment of the amount of the assessraent standing 
against him. 

Sec. 10. Any member may, for just cause, be expelled from 
the Society by a three- fourths vote. No public announcement 
eball be made of the fact. 

DUES* 



Sfa\ IL The annual dum for active and associate members 
ball be three dollars, payable in advance at the beginning of each 
ciety year. 
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ARTICLE IV, 

OFFICERS. 

Sec. 1. The officerB of thU %>ciety shall be a President, a 
Vice-Pre&ident, a Secretary -Trf^asurer and a Board of Truelees of 
five memberSj all of ^'honi shall be elected from the active mem- 
her^hip of the Society, and who shall hold office for on« year or 
until their euceessore are elected. 

Src, 2, They shall be elected on the second day of each 
annual meeting, and their term of office shall begin immediately 
after the closing of the annual meeting at which they are electedf. 

The Societv year shall begin at the same time. 

Sec. 3. Tlae President shall preside at all meetings of the 
Society and shall call special meetings at the written request of 
five members. He shall sign all orders on the Treasurer, aad all 
certificates ofmemberBhip. lu case of failure of appearance at any 
annual meeting of a quorum of the Board of Trustees, the Presi- 
dent 8hall have power to supply such deficiencies by appointing 
temporary trustees for the transaction of the otficial work of such 
Board during such annual meeting. 

He shall beex-oihcio member of the Board of Trustees and of 
all committeeSp but shall have no vote on said Board and said 
committees. 

The Pfesident^ with the Secretary and the Board of Trustees, 
Hhall arrange the program of exercises for each annual meeting 
and shall have general care over the affairs of the Suciety. 

A nominating committee of three members shall be named 
by the President on the second day of each annual meeting. 

Skc. 4. The Vice-President shall preside during the absence 
or at the request of the President. In case of aheence of both, a 
President pro tern shall he elected. The Vice*President shall 
relieve the President and the Secretary-Treasnrer of their oHicia) 
work from time to time as the President shall direct He shall 
be an exn^fficio member of the Board of Trustees, but shall have 
no vote in said Board. 

Sec. 5. The Secretary-Treasurer shall keep an accurate record 
of the proceedings of the Society, and enter the same upon the 
journal when approved. He shall conduct the correspondence of 
the Society and make a minute of all such correspondence in a 
book to be provided for that purpose. He shall sign all certificates 
of memberiihip, shall be an ex-oflScio member of the Board of 
Trustees, but shall have no vote in the Board; shall he the cug- 
todian of all the Society records; shall deliver all such records or 
other [jronerty of the Society in his possession to his successor, aad 
shall matce an annual report, and shall compile and edit the 
annual rei>ort of this Society. 

He shall have charge of the funds of the Society and shall 
give lx>nd with two appro %*ed sureties to such amount as may be 
rtHiuiriid from time to time by the Board of Trustees; and htsljond 



* 
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when approved by the Board of Trustees, shall be copied on the 
joarnal of the Society and deposited with the President of the 
Society. He shall pay only such orders as have been signed by 
the President. He snail make an annual report of all receipts and 
expenditures, and shall deliver all the Society's books and money 
in nis possession to his successor. 

Sec. 6. The Board of Trustees shall audit the accounts of 
the Treasurer and shall examine and report on all applications 
for membership and the honorable dismissal of members as pro- 
vided for in Article III, Sees. 5 and 9, and will have a general 
care over the affairs of the Society as provided in Sec. 3 above. 

The Board of Trustees shall provide a place of meeting and 
give at least twenty days notice to the members of the Society. 

STANDING COMMITTEES. 

Sec. 7. The President shall appoint at the beginning of each 
Society year six standing committees of five members each, whose 
duty it shall be during the year to collate such facts, figures, infor- 
mation and experiments of interest in their respective departments 
as may be brought to their notice, and make at least one formal 
report to the Society at the annual meeting following their appoint- 
ment. 

The committees shall be designated as follows and their 
reports made in the order fixed by the committee on program, viz.; 

The Legislative Committee. 

Committee on Public Highways. 

Committee on Land Surveying and Drainage. 

Committee on Civil, Mechanical and Electrical Engineering. 

Committee on Instruments and Exhibits. 

.Committee on Applied Science and Architecture. 

Each standing committee shall look after and be responsible 
to the Board of Trustees for the entire annual literary program 
under the titleof said committee. The chairman of each standing 
committee shall confer with the chairman of the Board of Trustees 
as to the character of his particular literary ^ork. 

ARTICLE V. 

Sec. 1. The Society may provide for the pay of any or all 
of its officers for their services, whenever deemed advisable. 

ARTICLE VL 

Sec. 1. Whenever ten or more members shall signify in 
writing their desire to form a section of this Society for the ad- 
vancement of a special branch of engineering, the Board of Trustees 
shall consider such application, and submit it with an expression 
of opinion to a regular meeting for a letter ballot. 
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The application shall be granted if two-thirds of the votes be 
in the affirmative. 

Sec. 2. Such sections shall have the privilege of separate 
meetings for the reading of papers and discussions, at times and 
places to be determined by themselves, but may not assume to 
transact business in the name of the Society. 

Sec. 3. The transactions of such sections shall be published 
by the Society under the usual regulations, but no expense other 
than for such publications shall be borne by the Society. 

ARTICLE VII. 

This constitution may be amended at anv annual meeting by 
a two-thirds vote, but shall never be amended so as to be confined 
to the exclusive use and needs of any one branch of engineering. 



BY-LAWS. 



Section 1. The annual meetings of the Society shall beheld 
in Columbus, Ohio, at any time to be fixed by the Board of 
Trustees. 

Called meetings may be held at any place in Ohio ; or any 
regular meeting may be held at any place other than Columbus, 
in Ohio, whenever a majority of the members attending the 
previous meeting may so determine. 

Sec. 2. One- fourth of the regular members of this Society 
shall constitute a quorum. 

Sec. 3. All resolutions shall be in writing. 

Sec. 4 A record of all donations to the Society, whether in 
money, books, maps, models, or other articles of value, with the 
name of the donors, shall be entered by the Secretary in a book 
to be provided for that purpose. 

Sec. 5. The Society may by a three-fourtbs vote, go into 
secret session for the transaction of business. 

Sec 6. The parliamentary authority for this Society shall 
be ^^ Roberts* Rules of Order." 

Sec. 7. The By-Laws may be amended at any annual meet- 
ing by a two-thirds vote. 

Sec. 8. No appropriation shall be made of this Society's 
money, other than for the ordinary current expenses of tnis 
Society, without a unanimous vote of the Board of Directors. 
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Reports of Ohio Scx:iety of Surveyors and Civil Engineers. 
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FIRST ANNUAL REPORT, 1880. 

R. S. Paul, PretiderU. B. F. Bowen, Vice- President 

L. B. Denibon, Corresponding Secretary. 

C. H. Burgess, Recording Secretary and Treasurer. 

Columbus, January 15-17. 

Organization, January 15-16-17, 1880. 

Report of Committee on County Work and OfficialDuties, comprising: 

Preservation of Land Records. 

Concerning Road Surveys and Base Lines. 

Inequalities of Fees. 

Concerning a Standard of Qualification. 

Outlines of a Plan to Provide for the Commission of *a Corps of Ohio 
Land Surveyors. 
Report of Committee on Statutes in Force and Fees. 
Queries Answered by Secretary of State and Attorney General. 

SECOND ANNUAL REPORT, 1881. 

R. S Paul, President. B F. Bowe.v, Vice-President 

C. H. Burgess, Recording Secretary and Treasurer. 

Columbus, Jauuar}' 12-14. 

Decision of Attorney General Pillars on Mileage. 
Ohio's Civil Boundaries, Past, Present and Future, F. J. Sager. 
House Bill No. 494, relating to County Surveyor's Duties. 
Bills to be presented : 

Concerning a Standard of (Qualifications. 

For the Preservation of Land Corners. 
Partial List of Land Surveyors of the State of Ohio. 
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THIRD ANNUAL REPORT, 1882. 

F. J. Sager, President. Jonathan Arnbtt, Vice-PremderU. 

Benj. Thompson, Secretary cmd Treasurer, 

Columbas. January 11-18. 

Questions in Practice with Answers. 

To Establish a Meridian Line, Prof. R. W. McFarland. 

Land Surveying and Its Phases, F. M. Davisson. « 

Magnetism and Magnetic Variation, Jonathan Arnett. 

The OflSce of County Surveyor, Fred Howell. 

Bridges, B. F. Bo wen. 

Constitution and By-Laws. 

List of Members. 

Index to Revised Statutes, with Special Reference to a Surveyor's Duties/ 

FOURTH ANNUAL REPORT, 1883 

F. J. Sager, President. Jonathan Arnett, Vice-President, 

Benj. Thompson, Secretary and Treasurer. 

Columbus, January 17. 

Reorganization, with Constitution and By-Laws. 

History of the Office of County Surveyor in Ohio, R. S. Paul. 

Improved Roads, S. A. Buchanan 

Tenure of Land in Ancieht Times, R. W. MeFarland. 

Sanitary .Engineering, J. B. Strawn. 

The Surveyor and Engineer's Mission, Jonathan Arnett. 

List of Engineers in Ohio. 

FIFTH ANNUAL REPORT, 1884. 

J. B. Strawn, President. B. F. Bowen, Vice-President. 

Benj. Thompson, Secretary and Treasurer. 

Columbus, January 8. 

Reports of Committees, very full, especially as to Ditches and Manual. 

Address by G. H. Frost. . 

Origin of the Rectangular System of Surveying, Chas. Whittlesey. 

Special Applications in Sanitary Engineering, J. B. Strawn. 

Magnetic Declination with Observations in Ohio and Elsewhere, Benjamin 

Thompson. 
Peculiarities of Declination, W. H. Jennings. 
Land Drainage, D. W. Pampel. 

Field Notes, Their Record and Preservation, R. S. Weitzell. 
»Surveying Instruments and Their Uses, Francis M. Priest. 
Land Surveying, J. D. Varney. 
Iron Bridge Connections, John Harvey. 
Standards of Measure, T. C. Mendenhall. 
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SIXTH ANNUAL REPORT, 1885. 
(Incorporated January 14, 1885.) 

J. B. Strawn, Prmdent. B. F. Bowen, Vice-President. 

Bbnj. Thompson, Secretary and Treasurer, 

Columbus, January 13-15. 

President's Address, J. B. Strawn. 

iDcorporation — Discassion. 

Manual of Survey in^t F- Hodgman. 

Plate Girder Bridges, Mr. Becker. • 

Transmission of Power, R. F. Hartford. 

Report of Drainage Committee, E. D. Shreve, Chairman. 

The Problem of Jast Apportionment of the Cost of Ditch Improvements, 

E. B. Opdyke. 
Principles Involved in Making Ditch Estimates and Assessments, J. L. 

Geyer. 
Report of Committee on Land Surveying, J. D. Varney, Chairman. 
The Solar Compass in Land Surveys, Geo. R. Gyger. 

Report of Committee on Blanks and Instruments, F. M. Priest, Chairman. 
The Surveyor and His Field Notes, John L. Culley. 
Descriptions in Deeds, R. S. Weitzell. 

Sanitary Arrangements in Out Buildings at Mt. Gilead, 0., B J. Ashley. 
Report of Committee on Civil Engineering, J. H. Holl, Chairman. 
Report of Committee on Highways, F. M. Davisson, Chairman. 
Charter, Constitution and By-Laws. 



SEVENTH ANNUAL REPORT, 1886. 

W. H. Jennings, President. E. D. Shreve, Vice-President. 

Bbnj. Thompson, Secretary and Treasurer. 
Ck>lumbu8, January 12-14. 

The Use of a Common Datum, with a List of Elevations, Prof. C. N. Brown. 

The Geology of Ohio, Prof. Edward Orton. 

Report of Drainage Committee, E. D. Shreve, Chairman. 

The Problem of Just Apportionment of the Cost of Ditch Improvements, 

E. B. Opdyke. 
Open Drains, Their Size, Grade, Bottom, Width and Bank Slopes, J. S. Ellis. 
Landmarks, Ancient and Modern, J. T. Buck. 
Land Surveying, G. L. Innis. 

Report of Committee on Land Surveying, J. D. Varney, Chairman. 
Trials and Tribulations of a Surveyor, Illustrated. 
Roads and Canals of Ohio, D. W. Pampel. 

Report of Committee on Civil Engineering, R S. Weitzell, Chairman. 
Report of Committee on Blanks and Instruments, W. H. Jennings, 

Chairman. 
Report of Committee on Highways, D. W. Pampel, Chairman. 
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EIGHTH ANNUAL REPORT, 1887. 

W. H. Jennings, President, D. W. Pampel, Vice-PrenderU. 

Benj. Thompson, Secretary and Treasurer. 

Columbus, January 11-13. 

Report of Committee on National Public Works, Benjamin Thompson. 
Report of Committee on Legislation, E. B. Opdyke, Chairman. 
Preservation of Landmarks, E Sweet, State Engineer, N. Y. 
Retrospective and Prospective, F. L. Burrell. 
The Oldest Long Span Bridge in Ohio, Chas. B. Cook. 
Report of Committee on Land Surv^ing, J. D. Varney, Chairman. 
• The Sandusky Water Works, Chas. A. Jpdson 
Bridge Erection, F. J. Sager. 
United States Signal Service, E H. Mark. 
Report of Committee on Highways, D. W. Pampel, Chairman. 
Forecasting Weather, George H. Twiss. 
Glade Run Ditch, J^ Arnett. 

Report of Committee on Drainage, E. D. Shreve, Chairman. 
Limits of the Taxing District Under the One Mile Assessment Pike Law, 

Frank A. Bone. 
The Engineer as a Factor in Civilization, E W. Dimock. 
Report of Committee on Blanks and Instruments, E. B. Opdyke, Temporary 

Chairman. 

NINTH ANNUAL REPORT, 1888. 

J. D. YARSEYf President E. B. Opdyke, Vic£-President. 

Prop. C. N. Brown, Secretary and Treasurer, 

ColumbuB, January 10-12. 

Report of Committee on Land Surveying, J. D. Varney, Chairman. 

Judicial Function of Surveyors, Homer C. White. 

Difficulties of Surveying in the Virginia Military Lands, Wm. Reeder. 

Adverse Possession, E. D. Haseltine. 

Road Making Materials of the State, Prof. Edward Orton. 

Notes on Paving, T. R. Wickenden. 

Street Pavements in Cleveland, M. E. Rawson. 

Street Crossings and Sidewalks, R. A. Bryan. 

Monuments, F. Hodgman. 

Report of Committee on Highways, D. W. Pampel, Chairman. 

The Public Domain, J. T. Buck. 

Two Mile Assessment Pike, E. W. Dimock. 

Construction of Turnpike, G. L. Innis. 

Philosophy of Under Drainage, Jonathan Arnett. 

Catfish, Frank M. Kennedy, 

The Construction, Comparative Cost, and Efficiency of the Tile Drains and 

Open Ditches, E. B. Opdyke. 
Irrigation in Kansas, J. L. Humphrey. 
Report of Committee on Civil Engineering, C. A. Judson, Chairman. 
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Railroads, Jalian Griggs. 

Water Sapply, C. A. Judson. 

The ImportaDce of Water Works and of a Pure Supply of Water for Cities 
and Villages, J. B. Strawn. 

Circleville Water Works, W. C. Row. 

Constmction, Maintenance and Repair of Short Span Highway Bridges, 
S. A. Buchanan. 

The Calculation of the Strains in the Trusses of Highway Bridges, Prof. 
C. N. Brown. 

Raising and Moving Bridges, Thos. H. Johnson. 

Pile Foundations, Julian Griggs. 

The Necessity of Piling in County Bridges, F. M. Davisson. 

Mortar Making and Using, B. F. Bowen. 

Landscape Engineering, John L. Culley. 

Outfit of a Railroad Engineering Corps and Conduct of the Survey, Benja- 
min Thompson. 

Railroad Location, S. F. Rock. 

Duplication of Drawings, Joseph N. Bradford. 

Report of Committee on Blanks and Instruments, E. D. Haseltine, Chairman. 

The Use of Steel Tapes in Surveying, J. B. Johnson. 

TENTH ANNtJAL. REPORT, 1889. 

B. F. BowBN, President. H. C. White, Vice-PreHdeTU. 

C. N. Brown, Secretary. F. J. Saqer, Treasurer. 

Columbus, January S-10. 

Maps for the Use of AsseFsors; Report of a Committee and Discussion. 

Report of Committee on Land Surveying, J. B. Strawn, Chairman. 

The Importance of Properly Making Surveys, Homer C. White. 

Water Supply, C. A. Judson. 

Bridge Engineering During 1888, A. J. Lewis. 

Mnnicipal Engineering, Thomas R. Wickenden. 

Street Pavements, Sam. Huston. 

Limes and Cements of Ohio, Dr. Orton. 

Pile Protection, J. A. Pritchard. 

A Curved Dam, — — 

Conntry Parks and Cemeteries, John L. Culley. 

Water Supply Difficulties, H. F. Dunham. « 

Description of a Sewer, H. L. Weber. 

Mote Ditch, F. M. Davisson. 

ELEVENTH ANNUAL REPORT, 1890. 
J. T. Buck, President. Julian Griggs, Secretary and Treasurer. 

Codnty Surveyors and the Law Under Which They Work, W. E. Peters. 
Condition and Needs of the Engineering Profession in Ohio, Samuel 
Bachtell. 
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The Operations of the Coast and Geodetic Survey, Prof. T. C. Mendenhall, 

Washington, D. C. 
Water Works for Towns and Villages, J. B. Strawn. 
Rural Water Supply, Its Condition and Needs, J. Arnett. 
Natural Gas, H. L. Weber. 

City Streets, How to Build Them and Why, L. W. Mathewson. 
The Attempt to Build the First Free Turnpike in Tuscarawas County, W. 

M. Ray. 
Maintenance of Way on Railroads, A. W. Jones. 



TWELFTH ANNUAL REPORT, 189L 

Thos. R. Wickendbn, President. Sam'l Bachtbll, Vice-Presidefit. 

E. D. WiLEMAN, Secretary and Treasurer, 

Columbus, January 20-22. 

President's Address. 

Report of Committee on Legislation ; a proposed bill to define what shall 
constitute a legal description of land. 

A proposed bill to establish a uniform system of time throughout the State 
of Ohio. 

Report of Committee on Civil Engineering, C. A. Judson and J. L. Calley. 

Report of Committee on Land Surveying, J. D. Varney, Chairman. 

Report of Committee on Highways, Thos. R. Wickenden, Chairman. 

Report of Committee on Blanks and Instruments. 

Methods and Results of Railway Surveying in South Australia, R D. 
Wileman. 

The Louisville Southern Railroad and Its Branches, with Notes on Con- 
struction, S. F. Rock. 

What Knowledge Shall Be Required of a Man to Practice Surveying or En- 
gineering, Prof. C. N. Brown. 

Land Surveying, G. S. Innis. 

Transit Points, John L. Culley. 

The Separate System of Sewers as Proposed for the City of Dayton, Ohio, 
F. J. Cellarius. 

Notes on the Construction of Sewers, Chas. A. Judson. 

Separate System of Sewers, J. B. Weddell. 

Permanent Drainage, D. W. Seitz. 

Lecture, Prof. Edward Orton. 

Improvement and Protection of Domestic Water Supplies, J. B. Strawn. 

Brick and Brick Pavements for City Streets, E. B. Shifley. 

Substructure for Bridges, W. K. Liggett. 

Measure, D. W. Pampel. 

Report and Discussion on Test Case. 

State Directory of Surveyors and Civil Engineers. 

Index to Back Numbers. 
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THIRTEENTH ANNUAL REPORT, 1892. 

C. H. BuROBSs, President, L. W. Mathbwson, Vice-President, 

Chas. a. Judson, Secretary and Treaxwrer, 

Columbus, January 19-21. 

President's Address, Thos. R. Wickenden. 

The County Surveyor, John C. Grim. 

Some Practical Experience in Land Partition, S. F. Rock. 

Record of Surveys, D. W. Seitz. 

Platting Town Lots, Geo. M'Gormley. 

Conveyancing, W. E. Peters 

Survey of the Boundary Lines Between Ohio and Indiana and Ohio and 
Michigan, Mr. Graham. 

The Annual Change in the Declination of the Magnetic Needle : Is It a 
Constant Quantity? E. W. Dimock. 

Details in Ditch Location, A. D. Sheldon. 

County Ditch Assessments, Homer C. White. 

Artificial Stone in Construction, Samuel Bachtell. 

Width of Paved Roadway in City Streets, 8. Whinery. 

The Muskingum River Bridges, T. C. Connar. • 

The Jacksonville (Florida) Bridge, O. Benson. 

Improvement of County Roads, Their Necessity, G. S. Innis. 

Turnpike Specifications for Newtonsville and Boston Fre^ Turnpike, Cler- 
mont CDunty, Ohio, Geo. H. Hill. 

Report of Committee on Highways, J. B. Weddell, Chairman. 

Report of Committee on Surveying, J. T. Buck, Chairman. 

Report of Committee on Drainage, F. M. Davisson, Chairman. 

Report of Committee on Civil Engineering, J. B. Strawn, Chairman. 

Report of Committee on Blanks and Instruments, L. W. Mathewson, 
Chairman. 

Report of Committee on Legislation, Prof. C. N. Brown, Chairman. 

Report of Special Committee on Preparing a Bill Requiring Surveyors to 
be Licensed, C. H. Burgess, T. R. Wickenden, Prof. C. N. Brown, 
Committee. 

State Directory of Surveyors and Civil Engineers. 

FOURTEENTH ANNUAL REPORT, 1893. 

John B. Weddell, President. J. M. Harper, Vice-President, 

Chas. A. Judson, Secretary and Treasurer. 

Columbus, January 17-19. 

President's Address, C. H. Burgess. 

Observations on the Magnetic Needle and Magnetic Variations, Prof. T. C. 

Mendenhall. 
On Location of County Roads, T. F. Brown. 
How I Blake a Survey, Elmer E. Harvey. 

Some Steel Tape Records from the Correspondence of C. H. Burgess. 
Method of Correction for Random Line, Geo. H. Hill. 
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An Expressive Illustration of the Indefiniteness of a Tautological Descrip- 
tion, C. H. Burgess. 

Sewage Disposal and Water Supply, John W. Hill. 

Dayton's Water Supply, G. R. Stattelmann. 

An acceptable Water Supply, J. B. Strawn. 

Construction of Dams, Samuel Bach tell. 

Wh'y Did Not the Water Freeze in the Pipe? J. B. Strawn. 

Portland Cement, Fred W. Brown. 

Pike Roads of Gallon and Vicinity, J. B. Weddell. 

The System of Laying Out, Constructing and Maintaining Road Improve- 
ments in One of the River Counties of Ohio, J. M Harper. 

Foundations for Improved Streets, Especially in Cities, G. S. Innis. 

Suggestions on Road Legislation, E. B. Opdyke. 

Brick Pavements, L. E. Chapin. 

Panorama of Bucyrus, H. L. Weber. 

Marion Sewers, J. W. Scott. 

Discussion of Mr. Graham's Paper in the Thirteenth Report, R W. 
McFarland. 

Report of Committee on Blanks and Instruments, J. L. Culley, Chairman. 

Report of Committee on Highways, G. R. Gyger. 

Report of Committee on Drainage. 

Report of Committee on Code, G. S. Innis, Chairman. 

Report of Committee on Permanent Headquarters, B. F. Bowen, Chairman. 

Amendments to the Constitution and By-Laws. 

State Directory of Surveyors and Civil Engineers. 



FIFTEENTH ANNUAL REPORT, 1894. 

J. M. Harper, President, H. C. White Vice-Prendent. 

Chas. a. Judson, Secretary and Treasurer, 

Cleveland, January 16-19. 

Address of Welcome, Hon. Robert Blee, Mayor of Cleveland. 

Address, Walter P. Rice. 

The Legal Status of the Civil Engineer, Wm. H. Searles, M. Am. S. C. £. 

The Future of the Canal, R. A. Bryan. 

Testing Cements, Prof. S. B. Newberry. 

The Sewer System of Oberlin, W. B. Gerrish. 

Pavements of Youngstown, Mr. Lilly. 

Cleveland Water Works, Lake and Land Tunnel No. 2, M. W. Kingsley. 

Some Phases of Railroad Work, J. A. Hanlon. 

Instruments Used in Land Surveying Discussed by an Egotist, J. D. Vamey. 

My Mistakes, G. S. Innis. 

Accuracy of Measurement, Prof. Cady Staley. 

Standardizing Steel Tapes, Prof. T. C. Mendenhall. 

Location of Boundaries by Streams, H. M. Gates. 

Electricity as a Factor in Engineering, J. B. Strawn. 
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Hoist Bridge AcroBB the Miami Canal at Keowee Street, Dayton, jDhio, G. 

R. Stattlemann. 
President's Annual Address, J. B. Weddell. 
Report of Committee on Legislation, J. M. Harper, Chairman. 
Report of Committee on Civil Engineering, John L. Culley, Chairman. 
Report of Committee on Highways, Wm. Dunn, Chairman. 
Report of Committee on Drainage, E. L. Spafford, Chairman. ^ 

Report of Committee on Land Surveying, very extended report. 
How Best to Employ the Time Allotted for Annual Meeting, F. P. Burt. 
Report of Committee on Blanks and Instruments, J. B. Davis. 
Letter from Benj. Thompson. 

Letter from A. A. Graham in regard to boundary lines of Ohio. 
State Directory of Surveyors and Civil Engineers. 



SIXTEENTH ANNUAL REPORT, 1895. 

J. L. Cdlley, President. F. M. Turner, Vice-President. 

Chas. a. Judson, Secretary and Treasurer. 

Cincinnati, January 1&-18. 

Address of Welcome, Mayor Caldwell of Cincinnati. 

President's Annual Address, J. M. Harper. 

Garbage Disposal in Small Towns and Villages,* Latham Anderson, M. Am. 

S. C. E. 
A Solution of the Road Problem, Hoh. Martin Dodge. 
Methods of Road Construction in Vogue in Warren Co., 0., F. A. Bone. 
Sidewalks, Homer C. White. 
Practical Notes on Concrete, S. B. Newberry. 

Address of M. D. Burke, President of Engineers Club of Cincinnati. 
Some of the Engineering Features of Cincinnati, H. J. Stanley. 
The Uses of Electricity in Railroad Signalling, E. D. Wileman. 
Comments on the Ohio Ditch Law, E. B. Opdyke. 
Report of Drainage Committee, Jas. C. Wonders, Chairman. 
Riparian Rights, J. A. Hanlon. 
Report of Committee on Solar Attachments. 
Surveying by Photography, Prof. E. A. Kemmler. 
Report of Committee on Surveying, Hosea Paul. 
Suppleitientary Report, J. S. Sill. 
Report of Committee on Instruments and ExhibitSs 
List of Members. 



—116— 

SEVENTEENTH ANNUAL REPORT, 1896. 

J. B. Davis, President. E. F. Layman, Vice-President. 

Prop. C. N. Brown, Secretary and Treasurer, 

Dayton, February 25-27. 

Address of Welcome, Mayor C. G. McMillen. 

President's Annual Address, F. M. Turner. 

Improvement at Street Intersections, H. W. McDonald. 

Portland Cement-Lime Mortar, S. B. Newberry. 

Some Tests of Natural Cement, I. C. Brewer. 

Report of Committee on Legislation, E. F Layman. 

Report of Committee on Civil, Mechanical and Electrical Engineering, 

F. M. Lillie. 
Random Notes, H. L. Weber. 

The Problem of Sewage Disposal, Dr. Edward Orton. 
Sewage Disposal, Geo. H. Frost. 
Sewer Records, Homer C. White. 
Some Notes on a Combined Water Works and Electric Light Plant, J. B. 

Strawn. 
Some Features of the Port Clinton Water Works, C. E. Dewitt. 
A New Solar Transit, J. B. Davis. 
A Timber Trestle, Chas. A. Judson. 
Notes on a Recent Drainage Decision, E. B. Opdyke. 
Suggestions for Improvement, Benjamin Thompson. 
Report of Committee on Instruments and Exhibits. 
List of Members. 



EIGHTEENTH ANNUAL REPORT, 1897. 

G. S. Innis, President. F. J. Ckllarius, Vice-President, 

Prof. C. N. Brown, Secretary and Treasurer, 

Columbus, January 18-20. 

President's Annual Address, J. B. Davis. 

Report of Committee on General Engineering, Prof. J, L. Gilpatrick. 

The Work of the County Engineer, J. C. Cronley. 

The Floor System of Highway Bridges. 

Strict Integrity a Necessary Qualification of the Engineer, J. B. Strawn. 

Report of Committee on Legislation, J. D Varney. 

Some of the Benefits of Our Engineers Association, E. B. Opdyke. 

The Triangle: What is It, and What Its Relation to Mathematical Science^ 

Jonathan Amett. 
Section Lines and County Boundaries, Prof. R. W. McFarland. 
The Torrens Law, Hosea Paul. 
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Report of Committee on Land Sarveying and Drainage, Homer C. White. 
Belocating the lioet Corners of Foar Townships and Other Lost Corners, 

G. 8. Innis. 
The Disposal of Sewage, Dr. C. 0. Probst. 
A Few Things English, Edwin D. Haseltine. 
Report of Committee on Hydraulic and Sanitary Engineering, Chas. A. 

Jodson. 
Obstacles Overcome in Sewer Construction, H. L. We'ber. 
Lateral Sewers, H. W. M'Donald. 
Report of Committee on Railroad Construction and Maintenance of Way, 

John A. Hanlon. 
The Topographer in Railway Location, J. A. Hanlon. 
Report of Committee on Highway Construction and Maintenance, J. B. 

Weddell. 
Road Building in Cuyahoga County, Jay F. Brown. 
Jefferson County Turnpikes, Sam. Huston. 
Elyria Street Pavements, C. H. Snoif . 
Standard Sand for Cement Testings, S. B. Newberry. 
Cement Culverts, Geo. W. Bartholomew. 

Report of Committee on Instruments and Exhibits, H. M. Gates. 
Pressure and SUbility of Earth, W. C. Parmley. 



NINETEENTH ANNUAL REPORT, 1898 

Prof. J. L. Gilpatrick, President. E. A. Kemmler, Vice-President. 
Prof. C. N. Brown, Secretary and Treasurer. 

Columbus, January 17-19. 

President'a Annual Address, G. S. Innis. 

Resolution endorsing a Permanent Highway Commission. 

Resolution endorsicCg a Topographical Survey of Ohio. 

Report of Committee on Water Supply, J. B. Strawn. 

Water Works and Filter Plant of the City of Warren, Ohio, H. C. White. 

Ownership and Economy of Combined Water Works and Electric Light 

Plants, B. J. Ashley. 
The Legislature and the Roads, J. A. Hanlon. 
Roads and Transportation, Hon. Martin Dodge. 
Highway Improvement and Sketch of Recent Practices in Greene County, 

G. A. McKay. 
The Improvement of County Roads, J. F. Brown. 

Randotai Notes on the Construction of Brick Pavements, E. A. Kemmler. 
Report of Committee on Land Surveying, C. F. Abernethy. 
Held Notes and Office Records, Hosea Paul. - 

•How to Secure a Topographical Survey of the State, Prof. A. A. Wright. 
Sewage Diiqpoeal at Alliance, Ohio, 0. W. Pfouts. 
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Sewer Construction at Marion, Ohio, E. S. Ault. 

dity FranchiBes and City Streets in Small Cities, M. A. Munn. 

Report of Committee on Railway Engineering, W. B. Hanlon. 

Maintenance of Way on Railways, John W. Atkinson. 

Some Actual Bridges, Past and Present, H. L. Weber and Fred R. Charles. 

Portland Cement Concrete Arches, W. H. Pratt. 

List of Members. 

TWENTIETH ANNUAL REPORT, 1899. 

' E. A. Kbmmlbr, President. Homer C. White, Vice-President, 
Prof. C. N. Brown, Secretary and Treasurer, 

Cincinnati, January 18-20. 

President's Annual Address, Prof. J. L. Gilpatrick. 

Report of Committee on Land Drainage, John W. Stump. 

Land Drainage in Seneca County, Chas. J. Peters. 

A Brief Review of Some of the Important Sanitary Projects Which Have 

Been Under Construction During the Past Year, E. A. Kemmler. 
Sewer Coustruction at Shelby, J. B. Weddell. 
Report of Sewage Disposal Works at Alliance, Ohio, 0. W. Pfouts. 
The Purification of Water, Homer C. White. 
Report of Committee on MunicipiJ Engineering, Hosda Paul. 
Street Pavements of Lima, Ohio, J. C. Cronley. 
Maintenance of Asphalt Streets in Cincinnati, Ohio, J. M. Harper. 
Better Roads and Free Delivery of Mails, Hon. Martin Dodge. 
Interurban Electric Railroads Upon Public Highways, Robt. E. Kline. 
Roads: Their Cost and Construction in Brown County, O., C. M. Gordon. 
Observations on Public Improvements in Cuyahoga County during 1897-8, 

J. F. Brown. 
Combination Brick and Earth Roads of Cuyahoga County, Samuel J. Baker. 
Report of Legislative Committee, W. B. Gerrish. 
Land Surveying, G. A. McKay. 
List of Members. 
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notice to members. 



It is desired to call the attention of the members to 
those who advertise in the pages of this report, and 
trust thaf they will patronize them if in need of any- 
thing in their respective lines. Kindly inforni them 
of lettings in your vicinity, or furnish them with in- 
formation at your command which niay be of service 
to them. Advertisers are especially grateful for favors 
of this kind, and it is only just that we reciprocate. 
Advertisers help our Society by advertising with us, 
and you will greatly assist the officers of the Ohio 
Society of Surveyors and Civil Engineers by extending 
them these courtesies. 
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WESTERN DUMP GARS, 




Western Ekvating Graders, Wagfon Loaden and Ditdieri. 

Latest Improved Aurora Dump Wa^oti, 

Western Dump Carts* 

WESTERN WHEELED SCRAPERS, 




Western Railroad Plowi^ 



Western Drag Scrapers 



II- you waot the kSnd that will give complete ^tisfaction aod last the 
lonirest, buy the '* WESTERN/* 

c.t*ioBaeioii.ppue.tioti WflStBm WtieolBii Scraptf Co., Aurara, III. 
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HONORARY MEMBERS. 

Froet, George H Manager Engineering New8,,l^ew York, N. Y. 

154 Naaiiau St. 

McFarland, R. W Civil Engineer Corning . . . Perry 

Mendeoball, T. C President Worcester, Mass. 

Worcester Polytechnic Institute. 
TbompeoD, fienj Civil Engineer .Chattanooga, Tenn. 



ASSOCIATE MEMBERS. 

Beckman, Lonis Manufacturer of Toledo Lucas 

Engineering and Surveying Instruments. 
Dannheiser, Jos M. . . with Eugene Dietzgen & Co. Chicago, Illinois 

Lucke, Chas. E Mgr. St. Louis Branch St. Louis, Missouri 

Keuffel & Esser Co. 708 Locust St. 



STi^TE DIRECTORY 

— OE — 

Civil Engineers and Surveyors. 

NOTB.— Names marked thus <■ are members of The Ohio Society 
of Surveyors and Civil Engineers. 



* Abernethy, C. F City Engineer Circle ville . . Pickaway 

*Alderdice, W Civil Engineer Warren — Trumbull 

Alkire, fl. F Surveyor Willia'sport. Pickaway 

Ames, D. D Civil Engineer and Surv'or . Bow li ng G . . Wood 

*Am8den, Lewis A ... Assistant City Engineer — Ashtabula. . Ashtabula 

Anderson, Arthur Mining Engineer Athens Athens 

*Andrews, E. L Civil Engineer Lima. Allen 

Archer, W. Prin. Ass't Eng. B &0. R'y. Cincinnati.. Hamilton 

Armocost, Eli Civil Engineer Green ville.. Darke 

Amett, J Civil Engineer and Surv'or. London Madison 

Ashcraft, L County Surveyor Mt. Vernon . Knox 

Asher, J. H County Surveyor — London; Madison. 

^Atkinson, J. W City Engineer Galion Crawford 

*Ault, Edward S Civil Engineer and Surv'or. Marion Marion 

Ayer, John Civil Engineer and Surv'or , Withams'le Clermont 
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^\ Measuring 
Tapes ^ ^ 



Of Every Description. 

Steel, Metallic, Linen, &c., &c. 



OUR GOODS ABSOLUTELY LEAD ALL OTHERS. 



Reliability, Durability^ Fine Workmanship, Extreme Ac- 
curacy characterize our Tapes^ and the Highest 
Authorities think them the BEST, 



Measure with a LUFKiN TAPE and your work will be well done. 



SEND FOR CATALOGUE, 



LUFKIN RULE CO., 

SAGtNAW, iVIiCH., U.S.A. 



'LKASK N^O'TF:!! 



"RELIABLE JR." 

VEST PocKrr steel tape. 

as-tt. w«lgti3 onl^ 3 ounces 4 minccA, 

CO-mplete, Cnsf^ :.!', innJ 'J'S i-tcr, tv- 

B[H.'rtlVi.'lj-; *^ III (hirk, WUI fnpr \\\ 

lOttiAor I2th9, UiiBrttinecil I* 'w^-t 

ciui^. ttiekcled irhiiiuJriR^. < uj^ 

flimn lTiHti*1i«, In firm' Ml -14], *\ , nl 

AT ' ' it Prlc^: .ivn.^fj.^o; ^Jii $4,00, 
Ti \sk ynur ^lenlcr fur lluw' Tmih- H 

^ tiiive yjL-m, writ*' um dirnrt. *J'ji|k^ 

XM n rnij 1 r 1 1 1 HiLUj«flJ('ti)ry. 



— 128— 

Babst, C. W City Engineer Crestline . . .Crawford 

*Bacbtell, Samuel Assistant Engineer State. .Columbus . .Franklin 

Board Public Works. 

Baillie, Jno . . . . ' County Surveyor Shawnee . . . Perry 

Baird, E. C Assistant City Engineer Dayton Montffomery 

Room 8, City Bldg. 

Baker, F. R Mining Engineer Athens Athena 

Banks, George Civil Engineer and Surv*or. Sandusky.. .Erie 

Barker, Frank M. . . . County Surveyor and City . . Painesville . Lake 

Engineer. 
Barnaby, Chaa. L Ass't Eng. Cin. Division Cincinnati .. Hamilton * 

P. C. C. & St. L. R'y. 

Barr, James P Civil Engineer and 8urv*or. Amanda — Fairfield 

*BarthoIomew, G. W. Buckeye Ported Cement Co. Bellefont'e.. Logan 

Bartlett, Levi County Surveyor Marietta — Washington 

Bashore, F. W Surveyor Paulding . . . Paulding 

Bashore, T. H. B Deputy County Surveyor.. .Paulding . . .Paulding 

Baum, J. L Civil Engineer and Surv'or.Bournville.. Ross 

Baumer, J. H Surveyor Cincinnati . .Hamilton 

N.W. cor. 3d and Main Sts. 
Bayne, J f Assistant City Engineer Cleveland . .Cuyahoga 

Pavements. 

Beach, D. P /. . Ass't Engineer Pa. R'y Co. .Wellsville.. .Columbiana 

Beatty, J. G City Engineer Columbiana. Columbiana 

Beatty, L. R Deputy County Surveyor. . .Van Wert.. .Van Wert 

Beck, A. A Deputy County Surveyor. . .Columbus . .Franklin 

Beckman, Louis. Manufacturer of Toledo Lucas 

Engineering Instruments. 

Beebe, S. D Surveyor Lakeside . . .Ottawa 

Beers, John Civil Eng. and Principal , . Greenville . . Darke 

Engineering School. 

Beightler, William P. Surveyor . . Marysville . .Union 

Bement, Samuel Civil Engineer and Surv'or Toledo Lucas 

925 Willow Ave. 

Bennett, CM Chief Eng. C. & M. V. R'y. Zanesville. .Muskingum 

BerboYit, £. N Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

153 Hanover St. 

Bill, H. W Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

87 Public S<iuare. 

Billings, B. F ', Civil Engineer and Surv'or. Blue Creek . Adams 

Binkerd, J. 8 Civil Engineer and Surv'or. Dayton Montgomery 

327 Grafton, Ave. 

Bird, 8. Van County Surveyor Springfield. .Clark 

Birubaam, A. P Civil Engineer Cincinnati. .Hamilton 

2735 Spring Grove Ave. 
Blackford, Robt. S.. . .Civil Engineer and Surv'or. Columbus . .Franklin 

Blair, F. J Civil Engineer and Surv'or. Ashtabula. .Ashtabula 

Blinn, R. S Architect and Civil Eng Coshocton . .Coshocton 

Bloom, J. G Div. Eng. B. & 0. R'y,....Chillicothe .Ross 

Ohio Division. 
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BOURBON COPPER & BRASS WORKS* 

Fire H)drants, Gate Vaiies, Vilvi Boies and Post Indlcatort 
m-m M mil St., €ip«c]NN4Tr. omo. | 



The H. Cole Company, 



JOBBEt^S OF 



ENGINEERS SUPPLIES. 

I'M PORTERS OF FINE DRAWING PAPERS. 

Send vox. Samplb Book amd Price List. 



82 N. High St. 



COLUMBUS. O. 



DAYTON SAW WORKS, 

STEEL SCRAPERS for CLEANING of ASPHALT STREETS 

Band Saws, Circular Saws, Files, Cant Hooks and Sheet 

Steel Saw Repairing, Job Grinding 

and Saw Filing* 

114 S, Wiyoe Ave. and 41 fnmmt Ave. * DAYTON, OHldT 
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*Boalt, Eogene E Sewer Engineer Cleveland . .Cuyahoga 

211 Superior St. 

Boarland, C. W Civil Engineer and Snrv'or.Pleasantville, Fairfield 

Boeb, Louis F Civil Engineer Cincinnati. .Hatnilton 

4136 Florida Ave. 

Boeh, W. H Chief Engineer Cincinnati. .Cincinnati. .Hamilton 

Water Works, City Hall 

Bolton, Elmer C City Engineer and County . . Findlay Hancock 

Surveyor-elect. 

*Bone, Frank A Engineer Oregonia Bridge . . I^banon Warren 

Co.; U.S. Leveller. 

Borst, C. H Civil Engineer and Surv'or. Akron Summit 

Borton, D. C City Engineer Massillon . . .Stark 

Bouacaren, G Civil Engineer Water Cincinnati . . Hamilton 

Works Commission. City Hall. 

Boustedt, Frank Assistant City Engineer — Akron Summit 

*Bowen, B. F Civil Engineer • Columbus . .Franklin 

226 E. State St. 

Bowen, F. C Deputy County Surveyor. . . Marion Marion 

Bratt, Benj. F Civil Engineer and Surv'or. Portsmouth. Scioto 

Braan, Walter Deputy County Surveyor. . .Columbus . .Franklin 

Breen, J. E Ass't Eng. Board of P. S — Cincinnati. .Hamilton 

City Hall. 
Brentlinger, E Civil Engineer and Surv'or. Day ton Montgomery 

1308 N. Main St. 

Brett, Bert Civil Engineer and Surv'or. Geneva Ashtabula 

♦Bretz, A. E County Surveyor Lancaster. . . Fairfield 

Brewer, I C Civil Engineer and Surv'or. Sandusky.. .Erie 

Breyman, Chas. H . . . Assistant City Engineer Toledo Lucas 

Brinkerhoff, John Civil Engineer and Surv'or. Wooster Wayne 

Broomhall, Burt Surveyor Spencers . . .Guernsey 

♦Brown, C. N Prof, of Civil Engineering. .Columbus. .Franklin 

Ohio State University. 

Brown, George Draughtsman City Engi-. . .Toledo Lucas 

neer's Office. 

Brown, Hiram Surveyor^ Urbana Champaign 

Brown, J. A City Engineer Wilmington . Clinton 

Brown, Jay F Civil Eng. and Contractor. .Cleveland . .Cuyahoga 

Cuyahoga Building. 

Brown, J. R. C Assistant City Engineer Gallipolis.. .Gallia 

Brown, W. F City Engineer Toledo Lucas 

Brumbaugh, W. D. . .City Engineer Greenville. .Darke 

Brunch, F. F Surveyor Elyria Lorain 

Bryan, R. A City Engineer Portsmouth. Scioto 

Buck, John T Civil' Engineer and Surv'or. Cardington .Morrow 

Buck, Thad. E County Surveyor Mt. Gi lead.. Morrow 

Buell-, C. W Civil Engineer and Surv'or .Toledo Lucas 

2052 N. 14th St. 

Buell. James K Surveyor John'nville. Trumbull 

^Burgess, Clarence H . Civil Eng. and Contractor . . Cleveland . Cuyahoga 

89 Euclid Ave. 
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Barke, M. D Civil Engineer. Cincinnati . .Hamilton 

404 Pike Bldg. 

Batler, J. H County Surveyor-elect Peebles Adams 

Butts, W. H Ass't Eng. B. & O. R'y Cincinnati . . Hamilton 

Buxton, C Chief Eng. T. & O. C. R'y.. .Toledo Lucas 

Cafferty, H. L. M Civil Engineer and Surv*or. London Madison 

^Cantrell, G. W Civil Engineer and Surv*or. Brooklyn . . .Cuyahoga 

Carlisle, W. A Civil Engineer Coshocton . . Coshocton 

Carotbers, D. D Civil Engineer, Dept. M Cincinnati .. Hamilton 

of W., B. & 0. fry. 
Carpenter, E. J Assistant U. S. Engineer. . .Cincinnati . . Hamilton 

Government Bldg. 

Carson, Irvin Assistant City Engineer. . . Chillicothe . Ross 

Carter. Wm. J Ass't City Eng., Sewers — Cleveland . .Cuyahoga 

Cartwright, J. S City Engineer Ottawa Putnam 

Cassil, A City Engineer Mt. Vernon . Knox 

Cassil, N. H Civil Engineer Mt. Vernon. Knox 

*Cellarius. F. J Assistant City Engineer Dayton Montgomery 

Room 8, City Bldg. 
Chamberlain, L. W . .Civil Engineer and Surv*or. Marietta . . . Washington 

Chamberlin, John R. Civil Engineer (at O.S. IT.). Tiffin Seneca 

Chapin, L. E Civil Engineer Canton Stark 

Chase, R. D Civil Engineer and Surv'or. Sandusky.. .Erie 

Cobb, Fred Civil Engineer Akron Summit 

Cole, Glen G County Surveyor Holmesville. Holmes 

Cole, J County Surveyor Ravenna — Portage 

Collins, R. G Civil Engineer Zanesville. .Muskingum 

Conklin, Frank Ci^vil Engineer and Surv^or. P't Jeff *8on .Shelby 

Consaul, Frank I Assistant City Engineer Toledo Lucas 

Converse, H. J Civil Engineer and Surv'or. Plain City. .Madison 

Conway, H. L Ass't Eng. Water Works. . .Cincinnati. .Hamilton 

2510 Hemlock St. 
Cook, J. D Civil Engineer and Surv'or. Toledo Lucas 

56 r^w Bldg. 

Cooke, Edward C Engineer Water Works Cleveland . .Cuyahoga 

822 Soc. for Sav. Bldg. 

Cormar, H. L Ass't Eng. B. <fe O. R'y Zanesville. .Muskingum 

Cormar, T. C Civil Engineer and Surv'or. Zanesville. .Muskingum 

Corns, H. C Civil Engineer and Surv'or. Ironton l^wrence 

Correll, E. J Ass't Eng. B. & O. R'y Chillicothe Ross 

Ohio Division. 

Coryell, W. C Civil Engineer and Surv'or. W. Union. ..Adams 

Counts, Charles Ex-County Surveyor P't Jeff 'son . Shelby 

Cowen, Clinton Surveyor Cincinnati . . Hamilton 

540 Main St. 

Cox, James L Deputy County Surveyor. . . Brilliant Jefferson 

Craig, Richard Ex-County Surveyor; Civil. Mc Arthur . .Vinton 

and Mining Engineer. 
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The Harper-Norton 

Shale Brick Co., 

GONNEAUT, OHIO, 



MANUFACTURERS OF 



Paving, 

Face and 

Common 
Shale 

Brick, 

Pressed and 
Unpressed. 

We make a specialty of an ** Impervious Rough- 
faced Glazed Brick," in a variety of shades, for fine 
inside work. 

PRESENT CAPACITY. TEN MILLION. 
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•Craij?, Samuel. . .. County Surveyor and Eng. . Wapak'eta. . Auglaize 

Cramer, Chaa Civil Engineer and Surv*or«Shade ..*... Alliens 

Cronin, S. L County Surveyor Woodsfield . Monroe 

•Cronley, J. C County Surveyor and Civil.. Lima Allen 

Engineer. 

Cully, Fred S County Surveyor Newark .... Licking 

Cully, John L Civil.-Engineer Cleveland . Cuyahoga 

33 Blackstone Bldg. 

Curfman, Samuel City Engineer. Steub*ville. .Jefferson 

Curtis, L. G Dept. M. of W., B & O. R*y . Zanesville . Muskingum 

Danenhower, C. N. . .Civil Engineer Cincinnati. .Hamilton 

1215 Jackson St. 

Danford, B County Surveyor-elect Whigville . . Noble 

Darst, B. F Civil Engineer and Surv*or.Shoups Sta .Greene 

Davis, C. B Assistant City Engineer Cambridge .Guernsey 

^ Davis, Chas S Civil Engineer and Surv'dr. Toledo Lucas 

♦Davis, Jno. B Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

242 The Arcade. 

Davis, J. D Ex-County Surveyor Chester Hill . Morgan 

Davis, M. L Civil Engineer Lisbon Columbiana 

Davis, Solon Civil Engineer and SiirvW. Weston Wood 

Davis, W. L Civil Engineer and Surv'or. Ironton Lawrence 

♦Davisson, F. M Civil Engineer and Surv'or. W. Manch'r. Preble 

Dawley, W. M Ass't Eng. B. & O. R'y Cincinnati. .Hamilton 

*Delbitt, Chas. E Civil Engineer and County. Ft Clinton. Ottawa 

Surveyor. 
•DeMotte, R. K County Surveyor and Civil . Eaton Preble 

Engineer. 

*Deni8on, L. B Civil Engineer and Surv*or. Delaware . . .Delaware 

Dennick, Ed Draftsman, Mt. Vernon Mt. Vernon . Knox 

Bridge Co. 

Dercum, Otto Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

362 Sibley St. 

Derrickson, Geo. M. .Civil Engineer and Surv'or. Akron Summit • 

Devereux, H Resident Eng. B. <& O. R'y. .Cincinnati.. Hamilton 

Devore, L. N Engineer Bellefontaine Bellef'taine Logan 

Bridge C6, 

Dick, H. 6 Chief Eng. P. & L. K. R'y. .Zanesville. .Muskingum 

Dickens, E Civil Engineer and Surv'or. Pedro Lawrence 

*Dickey, E. P City Engineer. . Warren Trumbull 

Dickinson, L. A Civil Engine^*r and Surv'or. Fremont Sandusky 

Diemar, C. R. County Surveyor-elect Ironton Lawrence 

Dike, J. S Deputy County Surveyor. . . Delaware . . . Delaware 

•Dillon, L. A County Surveyor and City . . Hamilton. . . Butler 

Engineer. 

Dimock, E. W Civil Engineer and Surv'or . Dupont Putnam 

Dixon, J. R Civil Engineer and Surv'or. Orwell Ashtabula 

Doak, A. S County Surveyor Winchester. Adams 




Ohio PaiDt aDd Varoish Go. 

INCORPORATED 
MdNUFACTURMMS OP 

Bridge and Roof Paint, 

FlOOk OIL, SHEEP DIP, 
FURNITURE POLISH. 

DISINFECTANTS-Uiqaid and PomdcF. 

SHONE COMPANY, 

445 West 46th Street. 

cm:icjPlgo, ill.. 
Engineers and Contractors 

For Sewerage Works 

UPON THE 

SHONE HYDRO-PNEUMATIC SYSTEM, 



MANUTACTUPIERS OT 



SHONE PNEUMATIC EJECTORS 

For tike Dmin^ge of (MUes ^ml Builclingiif nmi Tar Uie AuUimutk 
HaiHiiix t*i Utjniila of sill DtfftcHtitioao. 



De^criplive PamnlileU UfHiii Appllciiloti* 
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Doane, L. W Civil Engineer and Surv'or . Zanesville . . Muskingum 

Donham, David .... . .Civil Engineer and Surv'or.Lindale Clermont 

Donnelly, J. F. Deputy County Surveyor. .. Montpelier .Williams 

Doty, Frank City Engineer.- Middrtown . Butler 

Doty, Geo Civil Engineer and Surv'or . Edon Williams 

Dougan, J. F Ex-County Surveyor Pennsville. . Morgan 

♦Dowler, J. W County Surveyor Troy Miami 

Dowling, Jos. L. . .. ..Civil Engineer Buckeye Lima Allen 

Pipe Line Co. 

Dowson, W. C Civil Engineer Cincinnati. .Hamilton 

2617 Clein view Ave. 

Dumm, R. R Ex-County 'Surveyor Wharton . . Wyandot 

Dunn, J. J Civil Engineer Columbus. .Franklin 

•Dunn, Wm County Surveyor Zanesville . . Muskingum 

Dwyer, Geo. H Assistant City Engineer Marion Marion 

Earnshaw, Joseph . ..Civil Engineer and S.urv'or. Cincinnati ..Hamilton 

Glenn Bldg. 

Eberhard, Julius City Engineer Wooster Wayne 

Edwards,«E. M Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

1309 Cedar Ave. 

Egerton, J. T County Surveyor Ironton Lawrence 

Eldridge, Wm Surveyor Bartlett Washington 

Eldridge, J. J Surveyor Bartlett Washington 

Ellis, Jeremiah (From Adams Co., O.) Concord, Ky. 

Ells, Wm. B Civil Engineer Mt. Gi lead.. Morrow 

English. D. H Surveyor Defiance Defiance 

Engle, Robert L Civil Engineer and Surv'or. Cincinnati ..Hamilton 

1530 Lincoln Ave. 

Eno, Frank H Ch. Draftsman Columbus . . Franklin 

Dep. Pub. Imp. 

Estep, E. J Ass't City Eng., Surveys Cleveland . .Cuyahoga 

•Evers, Wm. H County Surveyor Cleveland . .Cuyahoga 

Faist, J. E Civil Engineer Hamilton. . .Butler 

Farmer, I. P Ex. County Surveyor Lisbon Columbiana 

Farbell, J. D Civil Engineer and Surv'or. Bedford Cuyahoga 

Fauver, Lester County Surveyor Elyria Ix)rain 

Fawcett, Joseph Civil Engineer Carrollton . .Carroll 

Fawcett, John Civil Engineer Kilgore Carroll 

Fawcett, Oscar Surveyor Walnut Grove, Logan 

Ff Iter, Geo. W Civil Engineer and Surv'or. Williamsburg, Clermont 

Fenton, B. W Eng. M. of W. C. P. & V. Ry . Cincinnati . .Hamilton 

Ferris, A. J Surveyor*. Cincinnati. .Hamilton 

429 Pike Bldg. 

Fiedler, W. T. F Ass't Eng. B. & O R. R. . . .Cincinnati . Hamilton 

Fishbaugh, A. W Co. Sur. and City Eng Celina Mercer 

•Fischer, E. H Civil Engineer and Surv'or. Lockbourne. Franklin 
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Twenty-Five Years Rusting 
will Ruin a Steel Bridge. 

n Cftti be prevented by the proper use of Sitfierlor C^raptllte 

Pdlnt* Specifications for the proper painting of old or new h ridges 
farnbUed free* This paint is being used on IT, S, coa^l defense guns, for 
many important viaducts and bridges, for many of the steel frames in 
large buildings., etc- 

For further in form a it on addresSn 

DETHOIT GRAPHITE MFG, CO,, 

^ « ««*.-. 307 THE CUYAHOGA, CLEVELANO. O. 

€« H. nOYTp Agent. 

HOUCK & ELY, 

HARDWOOD LIMBER, 

Bridge Timbers, Street R. R. Ties, Trolley Poles, 

Piling, etc. 

DAYTOIS^, OHIO. 



KOELSCH & Co., 




8ucop«flor« lo F, Kokel (formerly Blutit ^ Co J 

Surveying Instruments, 



138 Fulton Street, 

Spec! ft I FartLfClfs far JtopairEnif. 

CatnlogiUioJ Art'bLUwUi' ami l*^ii^lne«ni' Supplier on Applifallon. 



NEW YORK. 




HERM. PFISTER, 

MA^Till^AClfTWItH OF 

ENaiNEEHS' 

Q mm 

z 
> liuinuiiU, < 

Compasses, Architects* and Builders* Levftis, 
Rods, Steel Tapes ar^d Chains, 

42S Plum Sl, bet. Fourth and Fiah, 

H^paifms Pr&mptfy Mttended io. C I N C I N N ATI « O . 
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Fisher, A. M Civil Engineer and Surv'or . Ck>8hocton . . Coshocton 

Fisher, J. E Civil Engineer and Surv'or. Bowling Green, Wood 

Fitzgerald, J Civil Engineer and Surv'or . Conneaut . . . Aehtabula 

Fitzpatrick, Andrew .Civil Engineer Fayetteville. Brown 

Flickinger, H. V County Surveyor — Bucyrus Crawford 

Force, John P Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

504 Society for Sav. BIdg. 

Force, John P Ass't Eng. Dep't Pub. Imp Columbus . . Franklin 

Ford, Collin, Jr Civil Engineer Cincinnati . . Hamilton 

413 Vine St. 

Font, Lafayette Surveyor Portsmouth. Scioto 

Flynn, B. H Eng. Ohio State Columbus . . Franklin 

Board of Health. 

Fox, H. S (Jivil Engineer and Surv'or. Brookville. . Montgomery 

Fox, Al Civil Engineer and Surv'or.Dayton Montgomery 

25 N. Main St. 

Fox, W. S Surveyor Shortcreek, . Harrison 

Fox & Goodspeed Mining Engineers. . Nelson ville .Athens 

Flanigan, C. E Civil Engineer and Snrv'or. Steuben ville, Jefferson 

♦Fraker, L. B County Surveyor Bowling Green, Wood 

Frank, Ernest Surveyor Oak Harbor.Ottawa 

Franklin, Byron County Surveyor Wilmington. Clinton 

Fraxier, T. J Ass't Eng. B. <& O. R. R Zanesville . . Muskingum 

French, Morris City Engineer Salem Columbiana 

Fullerton, A. L Architect and Civil Engin'r.Chillicothe .Ross 

Galvin, Archie J Ass't City Engineer Cleveland . .Cuyahoga 

128 Franklin Ave. 

Gamble, R. H City Engineer Lima Allen 

Ganyard, L B County Surveyor Medina Medina 

Garber, John M Draftsman Mt. Vernon Mt. Vernon .Knox 

Bridge Co. 

Gardner A. E Civil Engineer and Surv*or. Rutland . . . Meigs 

Garrett, (Jeorge M . . .Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

140 Alanson St. 
^Gates, H. M Civil Engineer Columbus . . Franklin 

23i N. High St. 

Gates, E. Frank City Engineer Marietta Washington 

Gates, C. L Eng. Toledo Bridge Co Toledo Lucas 

Gault, Homer J Civil Engineer and Surv'or .Cleveland . .Cuyahoga 

17 Lake Ave. 

Geddes, George Surveyor Hoskinsville, Noble 

Geddes, J. K Chf. Eng B. Z. & C. R. R. ..Zanesville . . Muskingum 

Gellitle, W. E Civil Engineer and Surv'or. Clyde Sandusky 

George, John A City Engineer E. Liverpool, Columbiana 

*Gerrish, Wm. B City Engineer Oberlin Lorain 

Gessner, G. A Ass't City Engineer Toledo Lucas 

Giessen, Charles H.. .Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

20 Blackstone BIdg. 
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METAL LATH— Acme Metal Corner Bead 

CORRUGATED IRON ROOFINQ— V Crimped- 

STEEL BRICK-BEADED 5IDINQ-WEATHER BOARD 

PAINTED OR GALVANIZED* 

WRITE FOR PRICES AHQ CATALOGUE C. 

BOSTWICK STEEL LATH CO. 1417 P. 0. Block. 

NILES. OHIO, 

MACHINERY 

,. I' OK . 

BORING AND DRILLING 

Water, Oil and Gas Wells, 

COAL PROSPECTINQ, 
TESTING FOUNDATIONS. 

Horse, Steam | Gasoline Pomer IBaehinery 

OF THM HMGHEST QUAI^ITV. 



LOOMIS & NYMAN, 

XTFFiJsr, om:io. 
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Gilbert, Surveyor Venice, Ross P. 0. . . Butler 

^Gillett, M. M Civil Engineer Newark — Licking 

*Gilpatrick, J. L Prof, of Civil Engineering. .Granville. . .Licking 

Denison University. 

Oinn, W. A County Surveyor Bellefontaine, Logan 

Glaagow, W. R Civil Engineer and Surv'or.Shiloh Richland 

Glathart, H. A Civil Engineer and Surv*or.Findlay Hancock 

Goldfogle, David Civil Engineer. .Cincinnati. .Hamilton 

Dennison Hotel. 

Good, Charles W. B. . Assistant Engineer Ashland — Ashland 

Good, Emery H Deputy County Surveyor. . .Tiffin Seneca 

Goodell, R. S Prin. Ass't Engineer Mt. Vernon . Knox 

Mt. Vernon Bridge Co. 

Goodspeed & Fox Mining Engineers Nelsonville. Athens 

♦Gordon, CM County Surveyor. Georgetown. Brown 

Gordon, H. J Surveyor Oak Harbor. Ottawa 

Graf, Edwin . Assistant City Engineer Canton Stark 

Graham, E. E Draftsman Morgan Eng.Co. Alliance Stark 

Graham, Alva Surveyor Marysville . .Union 

Greek, Jacob City Engineer. Upper Sandusky . . Wyandot 

Griffin, O. U Civil Engineer and Surv'or . Fayette Fulton 

(P. 0. Morenci, Mich.) 

Green, B. J County Surveyor Cadiz Harrison 

Griggs, Julian Chief Engineer Columbus . .Franklin 

Dep Public Improvements. 

Grim, John C Civil Engineer and Surv'or. Bryan Williams 

*Grove8, John W . . . .Instructor O. S. U Columbus. .Franklin 

212 W. 10th Ave. 
•Gyer, George R Civil Engineer arid Surv'or. Alliance Stark 

*Hanlon, John A . . . . City Engineer Coshocton . . Coshocton 

♦Hanlon, Wm. B Civil Engineer and Surv'or. N. Phil'del'a, Tuscarawas 

Harlan, B. H Civil Engineer and Surv'or. Lima Allen 

Lima Steel Co. 

♦Harper, J. M Civil Engineer Cincinnati. .Hamilton 

1546 BaymillerSt. 

Harrison, B. W County Surveyor .Cincinnati. .Hamilton 

Court House. 

Harvey, E. E City Engineer London Madison 

Harvey, John Assistant County ?]ngineer Hamilton. . . Butler 

•Harvey, l.«anson B... Civil Engineer and Surv'or. Marysville.. Union 
♦Haseltine, Edwin D. Civil Engineer and Surv'or. Youngsto'n. Mahoning 
Haseltine, Robt. M... Civil Engineer and Surv'or. Youngsto'n. Mahoning 

Hatcher, John D Civil Engineer and Surv'or. Forest Dale. Lawrence 

Hatcher, W. B. G Civil Engineer and Surv'or. Sheridan . . .Lawrence 

Coal Works. 

Uayward, G. E County Surveyor . . . N. Phil'dd'a, Tuscarawas 

Heller, A. H Chief Eng. Youngstown Youngsto'n . Mahoning 

Bridge Co. 
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A NEW WATER METER. 



"THE GOODWIN 

The only meter made that can be adjusted ; taking up 
all wear without replacing parts. 



tt 



An Engineer will Appreciate its Simplicity* 



Full deacTiptive and illustnUed catalogue mailed on request. 

The Washington=Goodwin Meter Co. 

216 WEST PEAHlA ST. 

ciisrciisrnsrjpLTi, osiio. 



RAPID or SLOW 



BLUE PRINT PAPERS AND CLOTHS are our specialty, 

DRAWING MATERIALS 

of all kmiin m stm-k, intending FINE WHITE DRAWING 
PAPERS H'gijslioll r>r Hmooth HuHiic'eR), BUFF DETAIL PA* 
PER5, TRACING LINENS'ANO PAPERS, TABLES, INKS, 

etcetera* 8t?iid Utr pa tuple books and priceB, Mentiuu thi« Rk- 

I'ORT. 



OUR BLUE PRINTING ROOMS 

An- finely euiii|>jKHl with tire latest and best facilitjfc?*. iDHiKlinfT 
ELECTRIC PRINTING APPARATUS. If your fnui»e t» t.^ 
Bujali, f xpreSB t»H ^vour trm in^jw. m wi* mnke BLUE OR BLACK 
PRINTS of anv ni^e, ari<! esin r*'turii |jrinrR on ttay of receiiit of 
tracings. Wc"M»kc Prints Day or Night* A trial ib so I kited. 

Elliott Electric Blue Print Co. 




Sitccessors to 7A« Mac key Ca., Ltd. 



mil LelAlnllullrttDC. [ 
Tclvphuuv 1114 t-S. ) 



forricE AND FAcrroRv 

Pittsburgh. Pa. { 'iXu-^.Jii^^ 
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Henderson, Jno. C. . .Surveyor Archer Harrison 

Henretta, CM Mining Engineer^ Cambridge .Guernsey 

Hewitt, B. F Civil Engineer and Surv*or.Conneaut. . . Ashtabula 

Hey 1 Brothers Surveyors Cincinnati . . Hamilton 

N. E. cor. Hopkins and Linn. 

Hibbard, S. H County Surveyor Athens Athens 

Hibbs, Wm Mining Engineer Scio Harrison 

♦Hill, Geo. H Civil Engineer and Surv*or.Milford Clermont 

Hill, John W Civil Engineer '. Cincinnati. .Hamilton 

35 Glenn Bldg. 

Hoadley, J. S County Surveyor Bryan Williams 

Hobby, Arthur S Civil Engineer Cincinnati. .Hamilton 

33 Wiggings Block. 

Hochenedel, C. A. . . .Civil Engineer and Surv*or. Fremont Sandusky 

Hoffman, C Surveyor Doyl'stown . Wayne 

Hofman, Joseph Civil Engineer and Surv'or. Toledo Lucas 

3118 Cherry St. 

Hoge Ernest Surveyor Guernsey .. .Guernsey 

Hoge, O. M City Engineer Cambridge .Guernsey 

Holl, J. H Civil Engineer Canton Stark 

Hollister, G. G Surveyor Dunhan Washington 

Holton, H. S Assistant Engineer Dept. of .Columbus . . Franklin 

Public Improvements. 

Holtz, L. E Civil Engineer and Surv*or. Ottawa Putnam 

Hood, Robt Civil Engineer and 8urv*or.Cedarville . .Green 

Hoover, J. 8 County Surveyor and Civil. Canton Stark 

Engineer. 

Hoebrook, D. 8 Surveyor Cincinnati . . Hamilton 

65 Pickering Bidg. 

Hoebrook, J. Asa Surveyor Cincinnati . . Hamilton 

429 Pike Bldg. 

Houglin, G. M Deputy County Surveyor. . . Paulding . . Paulding 

House, J. E County Surveyor and City.. Sidney -.Shelby 

Engineer. 
♦Howe, Chas. 8 Prof. Mathematics and Cleveland . . Cuyahoga 

Astronomy, Case School of Applied Sciences. 

Howison, Earl Civil Engineer and Surv'or. Warrensburgh, Delaware 

Hoyt, Geo. M. Surveyor Perry Lake 

Hoyt, M. B Ex-County Surveyor Delta Fulton 

Huddle, J. D County Surveyor Ottawa Putnam 

Hudson, D. p Deputy County Surveyor. . . Napoleon . . . Henry 

and Civil Engineer. 

Hudson, W. O Civil Engineer and Surv'or. Napoleon . . . Henry 

Huge, E. W Surveyor Cincinnati. .Hamilton 

S E. cor. Ninth and Vine Sts. 
Hughes, Henry County Surveyor and City. . Fremont Sandusky 

Engineer. 

Hughes, Assistant City Engineer Niles Trumbull 

Hunt, H. E County Surveyor Jackson . . .Jackson 

Huntington, E Civil Engineer and 'Surv'or. Painesville .Lake 
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Buckeye 
System of 
Grouting. 

In accotupaiiying ftk**tch 

the ilark Imes repreBent a 
porH filler, anfl the light 
lines the Bu€keye Grout- 
By ttiia conul ruction « 
pfbvement is tnodo which 
pofcWiseee &a »b»olutely 
waterproof eurf»t?e* By 
tht? irregiiltir Jiviwon of 
the brick HUrfiit'e tht* cat- 
rying of thiit iiisagreetblt? 
rum Idling m common on 
L'crneBleil Btn^ote is obvi* 
ated. 

)?eiid for eatifuate«T i^* 
foruialiiiii, and copy ol 
" Filler t'ftcls/' frfse upon 
application J 

Buckeife Construction Co, 

CimClNII4l), OHIO, 



SPECIFY^ 



METALLOID 

ASPHALT 



PITCH 



Will Not Run Into Gutters, 

Send for Samples and Prices. 

METALLOID ASPHALT CO. 

W. B. JONES, Mansgar. 

Perin Bailding. CiNCUf^ATI, O, 
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Hasey, Geo. D Civil Engineer. Youngsto'n .Mahoning 

*Hu8ton, Sam County Surveyor Steub'ville. .Jefferson 

Hut4;bin8on, C. £ Deputy County Surveyor. . .Kenton Hardin 

Hntson, A. V Civil Engineer and Surv'or.Bent'nville .Adams 

Hyde, A. Lincoln Civil Engineer and Snrv'or. Cleveland . .Cuvahoga 

New England Bldg. 

*Jack0on, E. 8 Surveyor Elyria Lorain 

Jacobs, Bert Deputy County Surveyor.. . Wash'gton C.H., Fayette 

Jacobs, D. R County Surveyor Wash'gton C.H., Fayette 

Jenkins, Henry W. . .Civil Engineer and Surv'or. Portsmouth .Scioto 

1175 Grandview Ave. 
Jenkins, W. H Transit Man P. C. C. & — Columbus . . Franklin 

St. L. R'y. 

Jewett, D. S Civil Engineer Cincinnati. .Hamilton 

2527 Gilbert Ave. 

Johnson, A Surveyor Paint Valley, Holmes. 

Johnson, S. A County Surveyor Racine Meigs 

Johnson, W. H Civil Engineer and Surv'or.Barberton . .Summit 

Johnson, W. J County Surveyor Paulding . . .Paulding 

♦Jones, A. W County Surveyor and Eng..ChilIicotbe .Ross 

C. Mt. S. & C. Electric R'y. 

Jones, Lafayette County Surveyor and Eng. .Portsmo'th .Scioto 

Jones, Shannon Civil Engineer and Surv*or. Jerusalem . . Monroe 

Jonte, P. N Surveyor Cincinnati . . Hamilton 

Room 3, No. 134 E. Court St. 

Judson, A. W County Surveyor Sandusky. . . Erie 

♦Judson, C. A Civil Engineer Sandusky. . . Erie 

Kaney, J. G Civil Engineer and Surv'or. Toledo Lucas 

335 Superior St. 
*Kearfott, Wm. D Manager for Cleveland . .Cuyahoga 

H. R. Worthington. 

Keenan, Emmet Surveyor Batesville. . . Noble 

Keith, John Surveyor Spencerville . Allen 

Kelly, J. C Civil Engineer E. Liverpool. Col umbi'na 

*Kemmler, E. A. . . .Civil Engineer and Surv'or. Columbus . . Franklin 

Kemper, W. R City Engineer Lebanon Warren 

Kennedy, F. M Civil Engineer and Surv^or.Wash^gton C.H., Fayette 

Kennedy, J. C County Surveyor and City.. Marysville.. Union 

Engineer. 

Kennon, D. C Civil Engineer Barnesville. Guernsey 

Keuthan, Fer4 City Engineer St. Marys . . . Auglaize 

Kimble, W. P Eng. M. ofW. Cincinnati Crawford 

Division Erie R*y. 

King, 8 Assistant City Engineer Youngsto'n . Mahoning 

Kingsley, M. W Sup't Water Works Cleveland . .Cuyahoga 

*Kinnear, Josiah Civil Engineer Columbus . .Franklin 

652 E. Long St, 
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ALPHA 
FOR TLAND 
CEMENT 



RBPBESENT8 THE 



Standard of Excellence 



Foreign and American Manufactures. 



When you want the Best Portland that money 
can purchase, 

Get ALPHA. 



DICKINSON CEMENT CO. 

General Agents. CHICAGO, ILL. 

C. A. STARR, 

Agent for Western Ohio. DA YTON. 
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Kirk, Eugene Civil Engineer and Surv'or.Youngsto'n. Mahoning 

Kirk wood, S. J Professor of Mathematics. . . Wooster Wayne 

Wooster University. 
Kline, Chaa Deputy County Surveyor. . .Dayton Montgomery 

Court House. 
•Kline, Robt E County Surveyor Dayton Montgomery 

Court House. 

Knepp, Henry Surveyor Creston Wayne 

Knorr, H. £ Assistant County Engineer. Cincinnati. .Hamilton 

Court House. 

Knonff, O. M Civil Engineer Caldwell . . . Noble 

Koebler, Nicholas Deputy County Surveyor. . .Columbus . .Franklin 

Kolbe, Henry Civil Engineer and Surv'or. Napoleon . . . Henry 

Krause, Frank B Civil Engineer and Surv'or .Cleveland . .Cuyahoga 

Society for Savings BIdg. 

Krause, Frank L Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

Society for Savings Bldg. 

Kritzinger, H. B Surveyor Paulding . . .Paulding 

Krug, F. S County Engineer Cincinnati. .Hamilton 

Court House. 

Kurz, Wm. A Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

604 American Trust Bldg. 



Laird, Ed.... Assistant City Engineer Tiffin Seneca 

Columbia St. 

Laird, Jacob City Engineer Mansfield . . Richland 

Lakeman, W Civil Engineer Cincinnati. .Hamilton 

4310 Beech Hill Ave. 

♦Lander, Frank R. . . .County Draftsman. Cleveland . .Cuyahoga 

321 Marcy Ave. 

Lane, J. D County Surveyor and City. .Carrol I ton . .Carroll 

Engineer. 

Large, J. H Civil Engineer Whigsvi lie. Noble 

^lAylin, Jno County Surveyor and City. . Norwalk Huron 

Engineer. 

Layman, E. F Civil Engineer Cincinnati. .Hamilton 

32 E. Third St. 

Lee, R. H Civil Engineer and Surv'or. Harlemsprings, Carroll 

Leete, Fred G City Engineer Ironton Lawrence 

Le^, E. E Civil Engineer Columbus . . Franklin 

251 N. Garfield Ave. 

Leonard, M. F County Surveyor and City.. Gallipolis.. .Gallia 

Engineer. 

Lesher, Geo. W Civil Engineer and Surv'or. Fremont Sandusky 

Lewis, Chaa. F Bridge Engineer Cleveland . .Cuyahoga 

307 Cuyahoga- Bldg. 

Lewis, C. McK Bridge and Signal Cincinnati. . Hamilton 

Engineer B. & 0. R'y. 

♦Lewis, Harvey J Civil Eng., general practice. Pittsburg, Pa. 

Times Bldg. 
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Un equaled for all purposes for 
which Portland Cement is used. 
Tests and Testimonials of Engi- 
neers, and a Useful Pamphlet 
sent free on application, 

BUCKEYE PORTLAND CEMENT CO. 

SliXiIiSFQirTAlEm, OHIO. 



T. F. McCLURE & SON, 

GRANITE, BRICK, 
STONE, TAR. 

CINCINNATI, O. 



42 Perin Building, 



Telephone 17^. 



Z, W. iUvia. Frinldent, L. A. Rkkd. See'y; J, F. Cljuii!, Supi. 

¥. L. Aloott. Vice Prtf, W, H, Bo*RTHiANt Tt^ah. 

Uhe diamond ^ ortland %^amont \^a. 

_ High-Grade Portland Cement pIStoms. 

PCRHmS AVE, AND C. & P. R'Y. 
S^orli* at MI44I« Br«ficli< O. CLEVELAND, O* 



The Bellefontaine Bridge & Iron Go. 

Wrought Iron anil Steel 
Briclge^ and Substructures, 
Roof Trusses, Buililingr 



AflO ALL HlMC^V or 



Steel Structural Work. 

MAPtufACTUiifiia* AotHT* ron CAST IRON CULVERT RIPE, 



Office and Works, 



BELLEFONTAINE, O. 
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*Lillie, F. M City Engineer Yoangsto'n . Mahoning 

Lilly, G. W Assistant Engineer Dept . . . Colambus . . Franklin 

of Public Improvements. 

Lilly, J. A Civil Eng. C. L. & N. R'y.. .Cincinnati. .Hamilton 

Linton, W. H City Engineer Ravenna . . .Portage 

Locke, Jos. M Civil Engineer Cincinnati . . Hamilton 

40 E. Third St. 

Long, M. A Ass't Eng. B. & 0. R'y Cincinnati . . Hamilton 

*Loofbarrough, E. C. .City Engineer Lorain Lorain 

Loomis, A. B Civil Engineer and Sarv*or. Toledo Lacas 

The Monticello. 

Lorce, W. C Acting Superintendent. Columbus . . Franklin 

P. C. C. & St. L. R*y Co. Union Station. 

Lowry, R. E Civil Engineer and Surv*or. Eaton Preble 

Ludwig, H. L Assistant City Engineer Portsmouth.. Scioto 

Lutz, Martin Surveyor and Engineer. . . . Celina ...... Mercer 

Machen, C. H Assistant Eng. 6. & 0. R'y. .Cincinnati. .Hamilton 

Mackey, Charles Civil Engineer and Surv*or.Young8to*n. Mahoning 

Mackey, James Civil Engineer and Surv'or . Youngsto'n . Mahoning 

Maclennan, John D. .Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

527 Garfield St. 

*Maetzel, Henry County Surveyor Columbus . .Franklin 

Maidlow, J. T Qeputy County Surveyor. . .Ottawa Putnam 

Malbouhan, M Assistant Eng. B. & 0. R*y. .Cincinnati. .Hamilton 

Malick, I, H County Surveyor Van Wert . . Van Wert 

Mann, H. E City Engineer Ashtabula. . Ashtabula 

Mann, N. L.. • Surveyor West Mansfield, Logan 

Marble, R. R. Civil Engineer Columbus. .Franklin 

Mark, Chas. E Chief Eng. T. &0. C. R'y Co. Columbus . .Franklin 

Markley, Philip Ex-County Surveyor Wooster . . . Wayne 

Marsh, Dillon Mining Engineer Byesville . . .Guernsey 

Marston, J. B Civil Engineer Toledo Lucas 

312 Superior St. 

Martin, C. V Assistant City Engineer Zanesville. . Muskingum 

Mason, W. P Civil Engineer Marietta Washington 

Mathewson, L. W Civil Engineer. Cincinnati. .Hamilton 

4222 Chambers St. 

Mattoon, J. A Civil Engineer and Surv'or. Pulaski Williams 

Maynard, M. S Surveyor Chardon Geauga 

McCarren, Frank . . . .Civil Engineer Cincinnati . . Hamilton 

2617 Cleinview Ave. 

McConnell, Silas Eng. P. C. C. & St. L. R'y . . . . Steuben vi lie. Jefferson 

McCormick, Wm. M.. Civil Engineer and Surv*or. Seaman Adams. 

McCrory, John Surveyor Fredericktown, Knox 

McCulloQgh, J. C Civil Engineer Lima Allen 

McDaniel, J. W Civil Engineer and Surv'or. Rock wood. .Lawrence 

McDargh, Harry Civil Engineer and Surv'or. Dayton Montgomery 

Dayton Water Works. 
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ATLAS 

PORTLAND 

CEMENT 



IS THE 



Standard American Brand. 



Indorsed and used by the most prominent Civil Engi- 
neers and Architects throughout the country. 



prefereiict^ over all otlier brands. 



Atlas Portland Cement Co. 

143 UibeFty St., HEW YOHK- 



T. D. Eichelberger & Sons, 

AGENTS FOR DAYTON, O. 
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^McDonald, H. W.;. .Sanitary Enginfeer Galion Crawford 

McKahan, Jamee. . . .Surveyor Sugartree . . .Guernsey 

•McKay, G. A County Surveyor Xenia Greene 

McKinley, Robert... Civil Engineer and Surv'or.Youngsto^n. Mahoning 

McManis, J. O Civil Engineer and Surv'or. West Union . Adams 

Mendenhall, E. S Civil Engineer and Surv*or. Delaware. . .Delaware 

Merry, L. D. Surveyor Caldwell. . . . Noble 

Mesnard, L. B .Civil Eng. and Contractor. .Norwalk Huron 

Michel, Wm Eng. M. of W. Hocking Columbus . . Franklin 

Valley R'y Co. 

Miller, Charles Civil Engineer and Surv'or. Bantam Clermont 

Miller, Clarence Deputy County Surveyor. . . Bellefontaine, Logan 

Miller, E. M Deputy County Surveyor.. .Greenville.. Darke 

Miller, J. E Engineer Bellefontaine Belief on taine, Tx)gan 

Bridge Co. 

♦Miller, John W Civil Engineer and Surv*or. Sandusky.. .Erie 

Mishler, Jacob Surveyor Magadore. . .Summit 

Mishler, Menno Surveyor Magadore. . .Summit 

Moeaer, Edmund U. S. Engineer in charge Muskingum 

of Muskingum River. 
Monfort, P. O County Surveyor and Lebanon — Warren 

Civil Engineer. 

Montgomery, Geo. M. County Surveyor Youngsto'n . Mahoning 

Moore, H. C Civil Engineer and Surv'or. Bellefontaine, Logan 

Moore, S. F Civil Engineer Coshocton . .Coshocton 

Moore, Sam'l M County Surveyor and Coshocton . . Coshocton 

Civil Engineer. 

•Morgan, Arthur L.. .Civil Engineer. ... -.Zanesville. .Muskingum 

Morgan, M. E Deputy County Surveyor. . . Urbana Cham paign 

Morris, C. T Draftsman You ngsto'n .Mahoning 

Youngstown Bridge Co. 

Morrow, Oliver City Engineer Paulding . . .Paulding 

Morse, Christ Civil Engineer and Surv'or. London Madison 

Mote, Duke Civil Engineer Greenville.. Darke 

Mowry, Andrew S. . . .Surveyor Marysville . . Union 

Mowery, H. W Oounty Surveyor Wooster Wayne 

•Munn, M. A Division Engineer Cleveland . .Cuyahoga 

Cleveland <& Eastern R'y. 

Munson, H. N Surveyor Mentor Lake 

Murray, Paul R Civil Engineer Malta Morgan 

•Myers, W. W City Engineer Kenton Hardin 

Neff, Nettleton Acting Engineer M. of W. . .Columbus . .Franklin 

P. C. C. & St. L. R'y. Union SUtion. 

♦Newberry, 8. B Manager and Chemist Sandusky. . . Erie 

Sandusky Portland Cement Co. 
•Nicholson, Geo. B. . .Chief Engineer Cincinnati . . Hamilton 

C. N. O. & T. P. R'y. 
Niederheiser, F. L. . . .County Surveyor and Ashland — Ashland 

City Civil Engineer. 
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It is Now an Established Fact, 

And it is proven by the published testioiony of the 
best engineers of this country and Europe, that 

ALSEN'S ^GERMAN) 

PORTLAND CEMENT 

is the strongest ^nd most serviceable Cement made, and 
will permit the admixture of a larger amount of sand 
or gravel, with less loss of strength than any otlier 
brand ; it is therefore the most economical, 

The Largest Works and Greatest Production. 

For Sidewalks it Gives the Best Color, and the Most 
Enduring Wearing Surface* 



Alsen's Portland Cement Works, 

143 Liberty Street. NEW YORK. 

Akron 
Cement 

{STAR BRAND.) 

TTie Strongest Natural Hydraulic Ceuieut 
manufactured in America. In successful use 
for the past fifty years. 



Union Akron Cement Company. 

Ottloe : 141 Erie Streset, BUFFALO, N. Y. 
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Noble, P. B Ass't £ng. Department Columbas . .Franklin 

Pablic Improvements. 
Noyes, H County Surveyor Marion Marion 

Oakley, F. T Civil Engineer and Surv'or. Toledo Lucas 

The Spitzer. 

Oberbeck, Aaron Civil Engineer and Surv'or. Ottawa Putnam 

Ogden, J. P Assistant City Engineer Cleveland . .Cuyaboga 

Pavements. 

Okey, John Civil Engineer and Surv*or. Stafford Monroe 

Oliphant, John C*. . . .First Ass't City Engineer. . .Toledo Lucas 

Osbom, Frank C The Osborn Eng Co Cleveland . .Cuyahoga 

Osborn BIdg. 
Overman, Henry W. : Civil Engineer and 8urv*or. Waverly.. . .Pike 



Page, John. . : Surveyor and Civil Eng Lima Allen 

Ass*t Supt. Buckeye Pipe Line Co. 

Pardu, G. D Ass't City Eng., Bridges. . . Cleveland . .Cuyahoga 

Parshall, S. W Civil Engineer and Surv^or. Akron Summit 

Patten, CO Surveyor Locust Ridge, Brown 

Paul, E. W Civil Engineer and Surv'or. Akron Supamit 

•Paul, Hosea Civil Engineer and Surv*or .Cuyahoga Falls, Summit 

♦Paul, Robert S Civil Engineer and Surv'or. Akron Summit 

Paul, T. Dwight Civil Engineer and Surv'or. Akron Summit 

Payne, Earl H Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

96 Claasen St. 

•Payne, John W City Engineer A kron Summit 

Payne, N. W Surveyor Port CI in ton. Ottawa ' 

Pease, P. A Deputy County Surveyor. . .Cleveland . .Cuyahoga 

lAkeview Ave. 

Peck, Thos. K.. Civil Engineer and Surv'or. Hudson Summit 

Pedlow, E. B Supt. C. & H., C. & L Co. . .New Staitsville, Perry 

Perkins, Chas. E Chief Engineer. Columbus . .Franklin 

State Board Public Works. 

Perry, L. G Surveyor Mia'isburg. . Montgomery 

•Peters, Chas. J County Surveyor and Tiffin Seneca 

City Engineer. 

Petri, P Ass't Eng. B. & 0. R'y Cincinnati. .Hamilton 

Petry, Alfred Civil Engineer Cincinnati . . Hamilton 

Water Works Com'rs Office. 

•Pfouts, Owen W City Engineer Alliance Stark 

Phelps, Edwin L Deputv County Surveyor.. .Chardon Geauga 

and Civil Engineer. 
Phelps, E. 8. F County Surveyor and Chardon Geauga 

Civil Engineer. 

PhiXer, Edwin County Surveyor and Eng. .Findlay Hancock 

Philaon, L. W.. . . Deputy County Surveyor. . .Racine Meigs 

Phinney, John B Civil Engineer and Surv'or. Sandusky. . .Erie 

Picard, F. J Civil Engineer Columbus . .Franklin 
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GEO. M. EDDY & CO. 




MEASURING 
TAPES 



Qi Cattoni Ltnen* anil Steel, lor sll Pur|>0J«5, 

SOLE MAHUFACTUniHS OF 

PAINES' UNITED STATES STANDARD STEEL TAPES' 

Also StBi)d«rd Band Me«»iiretH one-eighth Inch wide, g-raduaUd e«ch Ten Peel nl any 
Length defllf^d. WMI not Kink or Break, Sleet Tapes have become an Indl5penaabl« 
Article for every Surveyor, Engineer^ vtc, wliFrevera Standard Measure of C(iR«14«r- 
■bte length It required. We desire to call attention to our New Impri^ved 

rLUSK IIANI>LE and METHOD OF WINEMNG FOR STtCL TAPIS, 

WhiGli li Unlveriatly Approved, Send far Catalofoe^ 

346-353 CLASSEN AVE,, BROOKLYN, N. Y« 



H. E. Talbott & Co. 

Gm\ Engineers and Contractors. 



CUT STONE WORK 



AND 



HEAVY MASONRY, 

of Stone or Monolithic Concrete, 



Office and VArda; On C. H. & D. R. R. one block west of 
Union DefHit. 



Telephone 557, 



DAYTON, O. 
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Pierce, Geo. M Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

315 American Trust Bldg. 

Pierson, I. K Civil Engineer anU Surv'or. Cleveland . .Cuykhoga 

416 Cuyahoga Bldg. 

Pillars, James Assistant City Engineer Lima Allen 

Pitser, A. R Surveyor Newark — Licking 

Plamer, J. A Civil Engineer and Surv*or. Marietta . . . Washington 

Polk, W. C Civil Engineer Columhus. .Franklin 

C. U. Telephone Co. 

Porter, Warren 8 Civil Engineer and Surv*or. Cleveland . .Cuyahoga 

Lake Front Ave. 

PottSy J. C ."County Surveyor. Mansfield. . . Richlapd 

♦Pratt, ^. H Manager Illinois Steel Co. . .Chicago, Illinois 

50 Wabash Ave. 

Prevost, L. F Civil Engineer Lima Allen 

Price, J. W Engineer B. & O. R*y Attica Seneca 

Punshon, Tbos. B . . . .Civil Engineer Cincinnati . . Hamilton 

S. W. cor. Fifth and Race Sts. 

Purdue, Thos. K Civil Engineer and Surv^or. Wash*gton C.H., Fayette 

Putman, M .Civil Engineer and Surv'or. Rising Sun. Sandusky 

Quilter, Tbos. M Civil Engineer and Surv*or. Fremont — Sandusky 

Randabaugb, John . . .Civil Engineer Celina. ..... Mercer 

RaWson, J. L Civil Engineer and Surv*or. Fremont — Sandusky 

Ray, W. M Ass*t Eng. C. L. & W. R'y . . Cleveland . . Cuyahoga 

Raymond, C. A Bridge Draftsman Wauseon . . . Fulton 

Read, H. M City Engineer Chillicothe . Ross 

Read, R. L. Civil Engineer Cincinnati. .Hamilton 

32 E. Second St. 

Reamer, C. L. V Surveyor Coshocton .. Coshocton 

Reed, W. C Civil Engineer Millersburg, Holmes 

Reel, H. M ', Assistant City Engineer Youngstown, Mahoning 

Reeves, A. C Civil Engineer and Surv'or. Dayton Montgomery 

Superior Ave. 

Reichenbach, Fred. . .Civil Engineer Canton Stark 

Reid, A. L Deputv County Surveyor Preble 

and Civil Engineer. 

Reighard, Frank H. . .County Surveyor Wauseon . . . Fulton 

Reigle, J. W. S City Engineer-elect Findlay Hancock 

Reigler, Louis Civil Engineer Canton Stark • 

♦Renick, Seymore. . . .Civil Engineer and Surv'or .London Madison 

Renick, Seymore Civil Engineer S .Bloom field, Pickaway 

Reno, James M Civil Engineer Youngstown, Mahoning 

Reynolds, Crayton. . .Civil Engineer and Surv'or. Peebles Adams 

Rice, Walter P Director of Public Works. . .Cleveland . .Cuyahoga 

City Hall. 

Richards, James Mining Engineer Glouster Athens 

Richie, Charles Surveyor Summerfield, Noble 




THE KING BRIDGE CO., 

BRIDGES. CDEVELflHO, OHIO* VIADUCTS, 

IRQtH AND STEEL EYE BABS,6IRD£RS AND STRUCTURAL WORK FOR BUILDINGS. 

PLANS* ESTIMATES AMD SUftVEYS FREE OF COSt. 




OECIQ ARCH BRIDGE AT CEDAR AVE. ENTRANCE TO DRUIO HILL RARKt 

BALTIMORi, MO. 
B- itT JJV THK KING BRIDGE CO. 
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Richie, Didamus Mining Engineer Jackson Jackson 

Riddell, Levi Civil Engineer and Surv*or . Xenia Green 

RigffB, H. E Civil Engineer and Surv'or. Toledo Lucas 

613 The Nasby. 
Riggs, M. J Chief Engineer Toledo Lucas 

Toledo Bridge Co. 

Rimer, James W City Engineer Van Wert. . . Van Wert 

Riley, Geo. W Surveyor Miamisb'rg, Montgomery 

Rist, W. J ABs't Engineer M. of W Crawford 

Cincinnati Division Erie R'y. 

Ritchie, James City Engineer Cleveland . .Cuyahoga 

625 Hickox Bldg. 

Robinson, H. H Deputy County Surveyor. . . Millersburg, Holmes 

Roots, C. W Assistant County Cleveland . . Cuyahoga 

Draftsman. 2152 Detroit St. 

Rosinaky, Chas. E.. . .Civil Engineer Cincinnati. .Hamilton 

Water Works Com*rs Office. 

Row, W. C Surveyor Circleville. .Pickaway 

Royer, Henry Surveyor Louisville . .Stark 

Raggles, Aflhbel P Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

614 Cuyahoga Bldg. 

Rnggles, W. B Civil Engineer Cincinnati. .Hamilton 

32 E. Second St. 
Byall, Geo. W Surveyor Ashland Ashland 



, J. R Deputy County Surveyor. . . Athens. — Athens 

Suiterelli, Benjamin. Civil Engineer and Surv'or. Wilmington, Clinton 

8Brrer, Wm Assistant City Engineer Canton Stark 

Bftyre* John W Civil Engineer and Surv'or. Scott Town. Lawrence 

8ehoenbei]ger, A. F . .County Surveyor Up. Sandusky, Wyandot 

Befalllti, Ghaa. F Deputy Superintendent Cleveland . .Cuyahoga 

of Water Works. City Hall. 

Schwab, 0. N County Surveyor and Napoleon . . . Henry 

• City Engineer. 

Soott, E. A Civil Engineer and Surv'or . Marion Marion 

Scott, J. W City Engineer Marion Marion 

Scott, R V Deputy County Surveyor. . .Cleveland . .Cuyahoga 

New Court House. 
Searles, Wm. H Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

625 Hickox Bldg. 
Sebold, R. P Civil Engineer and Surv'or. Dayton Montgomery 

Beckel Bldg. 

Seever, F. Newton Civil Engineer and Surv'or. Springfield.. Clark 

*Seitz, D. W City Engineer I^ipsic Putnam 

Seward, John W Civil Engineer and Surv'or. Tallmadge. .Summit 

Shanks, Will Deputy City Engineer Kenton. . . . Hardin 

Shannon, Neal Civil Engineer and Surv'or. Mt. Sterling. Madison 

Sharon, Wm City Engineer Springfield. . Clark 

Sharp, C. C * . . .Superintendent Coming Perry 

Sunday Creek Coal Co. 
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CSTABLISHCO 1063. 



The T. F. RANDOLPH Co. 

Soneyors' and Engiaeers' 
instrDmeDts and Supplies,' 

A i J I J Sii Lb M iiu u fmU u rt*f% ul 

Randolpli's Nine Patents. 

232 E. Fifth St Cincinnati, Ohio. 




IKRTR17MICNTS OF ALL KI!<D® 

Carefully Repaired and Adjusted, j 

AT RKASOKAIJLK PliJC m 



send Tor IllQEiratsd Catatoinii. Sead fur liMrM Caia joeik. 



SURVEYORS' and ENGINEERS* 
^ TRANSITS, LB VELS, 
COMPASSES, 

CHAINS, TAPES, Etc, 

Drawing InstruniBnls, Papir. Etc. 

F/ELD BOOKS. fHDlA IHK. BRUSHES. Etc. 



L. M. PRINCE, 

108 West Fourth street. CINCINNATI, OHIO. 

CATALOGUE ON REQUEST. 
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Sharp, W. W Civil Engineer and Sarv'or . Rock Creek . Ashtabula 

Shaw, Eli D Civil Engineer and Surv'or . Minerva — Carroll 

Sheldon, A. D Civil Engineer and Surv'or. Whittlesey .Medina 

Sheldon, F. B Chief Engineer Columbas . . Franklin 

Hocking Valley R'y Co. 
^Sherman, C. E . ... Assistant Professor Colambus . . Franklin 

Ohio State University. 

Sherman, W. J Civil Engineer and Surv'or. Toledo Lucas 

613 The Nasby. 

Sickafooee, 6. L Civil Engineer Canton Stark 

Sill, John 8 County Surveyor .Jefferson . . . Ashtabula 
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THE 

COLUKIBUS, OHIIO, 

IS ORGANIZED WITH THE FOLLOWING SIX COLLEGES; 

The College of Agriculture and Domestic Science, 
The College of Arts. Philosophy and Science, 
The College of Engineering. 
The College of Law, 

The College of Pharmacy, 
The College of Veterinary Medicine. 

Ower Twelve Hundred Students in Attendance this Year. 

No better facilities are offered in the State for a modern and liberal 

education, 

THE COLLEGE OF ENGINEERING 

offers the following nine four year courses leading to degrees : 

ARCHITECTURE, 

CERAMICS, 

CHEMISTRY, 

CIVIL ENGINEERING, 

ELECTRICAL ENGINEERING, 

INDUSTRIAL ARTS, 

MANUAL TRAINING. 

MECHANICAL ENGINEERING. 

MINING ENGINEERING. 

Three short courses of t^o years not leading to degrees are 
also offered as follows : 

CLAY WORKING. 

INDUSTRIAL ARTS AND SHOPWORK. 

MINING. 
For special information address either the President of the University, 
the Dean of the College, or the Professor in charge of the courae desired. 
CATALOGUES SENT ON APPLICATION. 
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PRESIDENT'S ADDRESS. 



Fellow members: 

The field of past achievements has been reviewed so thoroughly 
and ably by Ex-President Kemmlcr, in his annual address before 
this Society last year, that I shall not attempt to improve upon it, 
but instead will read you an original fairy tale, the scene of 
which is laid in the twentieth century. 

Imagine a bright lad calmly and confidently guiding the swift 
pace of a huge automobile chariot. Upon his fair young brow in- 
telligence sits enthroned. His matchless symmetry and grace im- 
press the observer with the great possibilities in development. An 
aureole of electric glory surrounds him. 

Thus do we behold the Prince of the twentieth century. Young 
in days and heir to the experience and achievements of past ages, 
never was the future of youth brighter than his. 

The chariot driven by our fearless Prince dc8erv(»s a passing 
notice. Drawn by invisible steeds, a dazzling array of levers, 
wheels, wires, dynamos, generators, compressors, alu^rnators, trans- 
mitters, and commutators, bewilder the mind. Each part per- 
forms perfectly the work for which it was designed. 

The seemingly conscious obedience to the controlling hand gives 
to the machine an attribute closely akin to human — the acme of 
the wonderful achievements of the past ! 

Notice the tender solicitude of the Prince for every part of 
his machine. The slightest irregularity is observed and imme- 
diately adjusted. Beneath his caressing toucli, awkward parts be- 
come graceful, while working capacity and durability are in- 
creased. A greater degree of confidence is placed each in the other. 
The Prince does not hesitate to call upon his machine for wonder- 
ful exhibitions of power, and it bounds forward at the slightest 
expression of the will of its master. 

"Here, give me your hand ! Jump !" Hero we are, safe behind 
the Prince, where we will be out of the way, and yet in an excel- 
lent position from whicli to make observations. 

'Tfow, hold on!" for I perceive from a glaT^^** "^ the PrincoV 
face that he is about to try the mettle of his spi 
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The Prince recognizes our presence with an approving smile 
only, and immediately turns away, giving his attention to other 
matters. 

The action of every part of the machine is carefully observed, 
an intricate system of levers and wheels is rapidly manipulated, 
and results carefully noted. 

We observe that the face of the Prince has assumed a more ma- 
ture expression. No longer is he the expectant youth. Strong, 
sturdy, young manhood is indicated by every lineament of his 
countenance. 

For the first time we observe that we are moving rapidly, so 
imperceptibly had the start been made and so uniformly had the 
speed been increased. 

With a speed surpassing the swiftest train, familiar objects are 
passed in rapid succession. Anxiously we glance along the way, 
fearing some terrible catastrophe, but, fortunately, as far as eye 
can reach, no living being is in sight. 

For the moment our fears are relieved. Every foot of the road 
before us is familiar ground. As we glide swiftly by, a well- 
remembered spot recalls an exciting dialogue with the county 
commissioners when we were macadamizing the road. Other 
points bring to our remembrance interesting conversations with 
property owners relative to grades, etc. 

Suddenly a new fear possesses us. For five miles the road ahead 
of us is perfectly straight, when it suddenly terminates on the top 
of an abrupt bluif, overlooking a fertile valley two hundred feet 
below. 

"Stop the car ! Prince, stop !" we shout ; but he heeds us not. 
We rise hastily to attract his attention, when we are confronted by 
a queer little man whom we liad not noticed in the car before. 
His face was stern and forbidding, and, with a gesture, which we 
understood as a command that we should resume our seats, he 
occupied a position between us and the Prince, making it impossi- 
ble for us to reach the Prince without his consent. We felt that 
our last hour on eartli had come. The electric fluid, that supplied 
the motive power to the macliine which was hurrying ub to de- 
struction, did not travel along tlie wires more rapidly than did the 
thoughts of the past deeds of our lives flash tlirough our brains. 
We thought of all the ujikiiul tilings we had ever said about the 
.(•ounty (commissioners, the city council, or our brother engineers. 

Suddenly a mournful dirge is borne upon the air, sounding not 
iinliko the first whisperings of the spirits of ten thousand torna- 
does. The sjxhhI of our vehicle is increased many fold. The face 
of our Prince, inspired by confidence, shines brightly. We are 
upon th(^ bluff. A mighty, deafening roar of protest ascends to 
heaven from the machine as it jiauses an instant on the edge of the 
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bluff. A glance reveals a populous city, quietly reposing in the 
valley below. 

Instinctively we close our eyes, and, with an unuttered prayer on 
our lips, we make a mental calculation of the number of seconds 
it will take to reach the valley. One — ^two — three — ^four — five — 
six! What! not dashed to pieces on the rocks below, but floating 
through the air. Oh, the joy, the ecstacy I The reaction was too 
great, too sudden. Had it not been for the queer little man, in 
our delirium of joy we would have leaped from the car to meet 
the fate we had just escaped. 

Relieved of the fear of a horrible death, wt are soon able to ob- 
serve with calmness our surroundings. The deafening roar of the 
machinery has ceased. A subtle vilmition indicates the enormous 
speed of revolving points of the mechanism. On either side, huge 
wings have been thrown out which give to the chariot the appear- 
ance of a monster bird, poising in mid-air. Familiar objects in 
the valley glide swiftly by. In the city beneath us are gathered 
groups of excited people, gazing skyward and gesticulating wildly. 
In our passage over the city we came close* enough to the earth 
to recognize many acquaintances. In a secluded spot a prominent 
alderman was seen walking arm in arm with a well-known con- 
tractor. As we hovered over the line of a sewer under construc- 
tion, teeming with a swarm of busy workmen, the inspector, in 
company with the contractor, emerged from a near-by saloon. The 
former, catching sight of us, became visibly agitated, and as he 
reels toward the street, we hear him exclaim, "0 Lord, forgive me, 
and I *11 never do it again I" and, plunging headlong into the open 
trench, breaks his neck. 

Slowly we pass from the spot, gradually leaving the city behind. 
The course of our ship is now directed southwesterly. We say 
**6hip," for it must now be a]>parenl to all that our automobile, 
chariot, car, vehicle, machine, or whatever my hearers may l)e 
pleased to call it, is an air-shi]) of the very highest grade known 
to aerial science, with many improvements thereon, 'l^ho velocity 
of the ship was entirely under Iho control of the Prince. Slow or 
fast we wejit, as the will of the master-mind dictated. Xow we 
dc»scend within hailing distance of the earth, now we arise above 
the clouds. The ship is ke])t unerringly on its cour?<\ Fair 
cities are succeeded by broad landscapes. The capital city of the 
great State of Ohio is now lieneatli us. The capitol building is 
directly in line with our course. Our ship was su]>]»o5k-»d to \\o at 
an elevation of sulVicient liciglit to pass over tlic building, but such 
was not the case. When, loo late to avoid it, it was noticed that the 
ship would strike the ila.L^-niast u]»on the tu]» of tin' buiblini:. 'riii-^. 
however, being a tem]»orary affair, and somewhat ancient, proin]»tly 
snapped off close to \\\v roof. The frairincnT, however, was caught 
and carried away by the ship. Tliis little accident was noticed by 
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many members of the Assembly. The circumstance was uni- 
versally regarded as an ill-omen. With blanched faoe, neighbor 
turned to neighbor, and received only a confirmation of his fears, 
and tradition says that for many days thereafter the rulers and 
law-makers of the land, in the sacred discharge of their obligations, 
departed not from the paths of rectitude. 

Our ship sped on. Passing the home city of our esteemed Secre- 
tary on our right, we were soon hovering over the Queen City of 
the West. The fragment of the flag-mast, still clinging to the 
ship, became detached and fell, striking the earth in front of No. 
1546, on Baymiller Street, just as the occupant, who proved to be 
a civil engineer, and an esteemed member of this Society, emerged 
therefrom. "An serolite, by thunder !" ejaculated Mr. Harper, for 
he indeed it was. He picked up the fragment and carefully ex- 
amined it. With a look of perplexity on his face, he said: "I 
never heard of a wooden aerolite, but I never saw anything like this 
on earth. I will accept it as a good omen, and will hang it over 
my door for good luck !'' His biographer says that the latter part 
of Mr. Harper's life was crowded with engineering schemes for 
the enrichment of mankind, all of which were successfully carried 
out. 

The city with its smoky evidence of prosperity is soon left be- 
hind. Our course now for many miles is along the beautiful val- 
ley of the Ohio. The scenery before us, to the lover of Nature, 
beautiful and enchanting, is beyond our power to describe. Gaz- 
ing upon the scenery around us until our eyes became weary and 
our minds perplexed, wo turned, half -conscious of the presence of 
a third party, to discover the queer little man, whom we had met 
before, standing near by. 

Bowing low, he approached, and, raising his hand to his cap in 
true military style, he adflrossod us in good English, with a slight 
foreign accent not unpleasant to the ear. "The gentlemen will 
please follow me to the dining-room, where they will be served 
with rofroslnnents." Following him, we found ourselves in a small 
room with a low ceiling. Although small, the architectural 
features of the room were grandly designed and executed, and the 
furniture, arranged to take advantage of the small amount of 
available room, was rich and costly in workmanship. We were in- 
vited lo seat ourselves at a small table. The clear ring of an elec- 
tric boll in an adjoining apartment was immediately answered by 
tho ontranco of a diminutive waiter, carrying a tray upon which 
was sot an assortment of dishos containing odd-appearing mix-" 
turos. Flaring the tray upon the table, the waiter withdrew, 
loavintr up a^ain alone with our guide. The repast was spread 
Ix^foro us. Our guide, noticing that we did not partake of the 
food which ho had prepared, said : "Gentlemen, feel free to eat 
what has ho(»n pn^parcd for you. This ship is on a voyage which 
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will last several weeks. It will therefore be necessary for you to 
refresh the inner man frequently while you arc its honored 
guests." 

Thus encouraged, we felt it our duty, as a matter of courtesy 
to our host, to partake of the food before us. The result was a 
pleasant surprise. The various dishes were very palatable and 
appetizing. Each preparation possessed a distinct flavor of some 
fruit or vegetable or meat, and the flavor testified that the cooking 
was of the highest order. 

Noticing our surprise^, our host said : **The preparation of our 
food is entrusted only to professional cooks, who have completed 
with honor the course prescribed by our universities. In this 
course, special attention is given to dyspepsia and its causes and 
the prevention thereof. Consequently this much-dreaded dis- 
ease and many kindred derangements of the stomach rarely require 
treatment by our physicians, the effect of which has been to ma- 
terially increase the average length of life." 

No longer did we hesitate to show our appreciation of tlie kind- 
ness of our host, who had the satisfaction of seeing the dishes be- 
fore us rapidly emptied. The faint tinkle of an electric bell was 
immediately followed by the entrance of a waiter, who rapidly and 
noiselessly converted the dining room into a parlor. From hidden 
recesses were wheeled luxurious chairs, which we were invited to 
occupy. A constantly-moving and never-ending panoramic view 
of the country through which we were ])assinp was visible on 
either side of us through richly-curtainod windows of extreme 
transparency, extending from the floor to the ceiling. Rugged 
hills, skirting the valley, clothod in a coat of many colors, delight 
the eye. Now they tower above us, majestic and haughty in their 
grandeur, while their precipitous sides rudely encroach upon the 
boundaries of the silently-flowing river many fret below us. Now, 
retreating, distance lends grace and charm to the uneven contour, 
the rugged side, and the barren peak, while Vjefore us for many 
miles is stretched a beautiful undulating valley, teeming in fer- 
tile lands and populous cities. 

The rapidly-changing scenc^s, the novelty of our position, and 
the unaccustomed height at which wr were traveling above the 
earth, so wrought upon my sonsil»iliti«'P, that, for^retting all ideas 
of the proprieties, I cried : "Tell us aLout this wonderful machine 
upon which we are riding, this ]>rodigy of human skill, endowed 
apparently with more than earthly ])0wer. How has it all l>een 
brought about?" 

Turning at the sound of my voire, a ?mile spread over his face 
as he noted my bewildered countenance and the boyish eagerness 
with which I asked the questions. And this i? the story he told: 

"This ship is not th«» rrsult of tlie iuv«-«ti;:fitions of one man, 
but it is the incorporation of tin- ]»egt idenc of mar ^rom 
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the days of Daedalus, who, according to Grecian m)'thology, made 
use of artificial wings, men have coveted the power of the birds. 
While many early attempted solutions of the problem were made, 
usually ending in more or less disastrous failure, not until the 
latter part of the last century were the efforts of scientists re- 
warded with the promise of success. The nineteenth century, 
which was noted for marvelous advancement along all lines of 
scientific research, gave birth to many enthusiastic advocates of 
serial navigation. 

"Oliver Chanute, an American engineer, conducted a long series 
of experiments with gliding machines. From personal observa- 
tion from his machine during its flight, he demonstrated the now 
well-kno\\Ti fact that the wind, flowing up a hillside, is not a 
steadily-flowing current like that of a river. It comes as a rolling 
mass, full of tumultuous whirls and eddies, like those issuing 
from a chimney, and they strike the apparatus with constantly 
varying force and direction, sometimes withdrawing support when 
most needed. (McClurc's Magazine, June, 1900, 'Experiment in 
Flying.*) The observations made by him regarding the effect of 
the wind upon sere-plane surfaces under varying conditions have 
led to a more extensive study of the subject, resulting in a vastly 
increased store of knowledge. 

"Otto Lilienthal, a German scientist, conducted a series of ex- 
periments along similar lines. To him is due the demonstration 
of the superiority of concave wings over flat wings. In August, 
of the year 1896, while experimenting with one of his gliding nia- 
cliinos, he fell and sustained injuries from which he died. He is 
credited with having been the first oxperimentor of modem times 
to accompany his machine in its flight through the air, and in 
his untimely death the cause of atrial navigation lost an able advo- 
cate. Until recently it was supposed that the store of knowledge 
whicli ho liad gained from his years of exi)erience and observation 
was lost to scioiKo, as no record of his work could be found. A 
rooont discovery, however, has brought to light a voluminous manu- 
script, which proves to bo the work of Mr. Lilienthal, giving in 
miniito flotail the results of his observations, and adding greatly 
to our knowlodfre of the subject of serostatics. 

"The experiments of Prof. S. P. Langley, Secretary of the 
Smitbsoninn Institute, nud Hiram S. Maxim, inventor of the 
Maxim ^nin, wore stops in advance of the others, inasmuch as they 
did not dojH^nd upon muscular power, but employed mechanical 
])owor to niovo and sustain their machines in the air. 

"Probably the most oxponsivo oxporimonts carried on during the 
ninotoontli tM'ntiirv won* thos*^ cnnduoterl by Count Zeppelin. His 
macliiuo consisted of a sitIos of seventeen balloons, encased in a 
cylindrical shell divided into soventeen compartments. The shell 
was over four hunrlrod f(»ot lonp: and thirty-eight feet in diameter. 
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SusjK'iuU'd l)i'iu*atli were two aluiniiuiiii ears eoiilainin^ tlie ina- 
chiiUTv for propellin^^ the ship, and the operators. When eom- 
pleted, the total cost was over $100,000. I'pon the stvoiid (hiy of 
July, in the last year of the last eeiitury, a trial trip was inadis 
which proved to the inventor that he was cm tlu* ri^hl track. 

"About the l)eginnin<^ of the pres^'iil. rciiiury, William Kn-ss, 
an Austrian engineer, invented an air-shij) which, in soFiie n-- 
speets, proved to be an iinprovenient upon Ze])pelinV. 'IMie Hin- 
peror l>e(:anie interested in the suecess of the enterprise and con- 
tributed liberally for the prosecution of tlu* work. The (?xaFni)h' 
of the Emperor was followed by other mm; an<l, finally, by na- 
tions, to such an extent that new life and activity were infused in 
atrial navigation circles. Money flowed fn*ely. The Aerial I'rans- 
portation Syndicate was formed with a capital stock of one i»iIlion 
dollars.- Inventors, with all the skill that scicFicc could sui)ply, 
were set to work, and, without g(un;r into detail, nunii of wbieh 
woubl be tedious, the ship upon which you are ridin;: is the result, 
nf a h»ng line of i n vest i.L^at ions and expi'rimeiiis made by inventors 
and scientists from every country and nation upoFi the Uwi^ of tin- 
globe." 

"This is wonderful! Amazini: !** I .'X.-'iaimeij. A jii'riili;ir 
trembling of the ship attracte.1 fuc. A idwu'e tbron-jb iIm- window 
showed that we were no lonjrer travelinir at a bi;:b rate of s[iei.r| ; 
in fairt. we app4*are«l to I.e at a d«-;iii -loir in nnd-air. ;ind w«-i'i- it 
not for the peculiar motion ref«-rpd to. nr. Jvr^\ of ;iitii.ri rould b«" 
s«fn ai»out the slii]». A look nf in'i.iir;. ui our n'li-i-- idi ii ■«! Mi-- 
following statement. St'-njrjn;.' to tin- winilov.- and i.ointin;.' to 
objeeTs in the distance-, be slid. ''\\<^ vori noiicr- \\\i' I'K'/nliar wavv 
appearance of nbjerts si-«-n ti.ro!:^'ii t|..- ;iir jn-t iM-ri'jit}! ?li«- a-ro- 
plane above us?" 

"I do." I answered. 

"The etfei-t." -.aid }:• . "i- \*':'A\i-\ i. a.*: :r!r;j";«r;i"'i''- fMirnb'-r 
of rapidly-moviuL' a!:-: :••• ;; ; r. ■■-■ .u--' :...■..> .,;■.,.;..' -.i •!... 
undiTside of tin- a ro-T.:a:..-. \[.;- ■ ...;- .^■:^^, I';r,f....w,r |^••^;^'•«■■v 
analvzed th** a» tiny, of •)... :• *- • • j. 'j ■ .■ ;-. . «. i,f . , -.< .• . 
iration*. i-'OUT'l'-d \\''r\. :••-•- ■ *. r. ."■. •■rr,r. ^- .. . ..♦ <,. ., -.'.ad" 
i«y mean* of ti.'- -:"'■ -'i-*.-.. -• .■-•.-.. .. . ' • .. , .,, .,,. . . ., ■rrV-^. 
crave sr-if-nti?'* t)..- ■•; •.. -v- •. • ••.-.•.: .". •■ v, /...•,.., ».,. 

th«- nrop^-r f^'-r" *. f - *' - ■ - • . • '• '.■ // 

niat-hint'ry nr,-. ..,.-• •:-. ■ . • . • •, . . . ,. 

niorionb-s? ?i:sT--r.- •: f * ■ - ■ - '! •. • ■ . <■ >. 

motion, and t! • •• ;;•-..•' ... 

plan*' crir.v.--r' •;»-.• ■ ■ 

This j»arT of •?.•• ::. . - - • .■ 

df'sirf'd to «!0'- ••.-•■••■ ... 

on carcro. zm\ - — r. j-. - - . ■ • . " 
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"Follow me/^ said the guide. 

In an adjoining room we beheld several diminutive workmen 
busily engaged piling boxes and packages upon a ear, which, upon 
pressure of a button in the wall by one of the workmen, instantly 
disappeared through an opening in the bottom of the ship, and by 
means of ropes operated by machinery in a distant part of the 
ship, was lowered to the earth beneath. A hasty glance through 
the opening revealed a busy throng of workmen several hundred 
feet below us. Guy ropes from various parts of our ship had been 
dropped and fastened to anchors below. In an incredibly short 
time the car, reloaded, had returned, the signal was given, the 
guy ropes were cast off below and raised, and we were again on our 
journey. 

"Wonderful ! Wonderful !" I cried. "And the power — ^how do 
you propel the ship ?" 

"By electricity," he answered. 

I presume my face showed my incredulity, for it seemed impossi- 
ble that electricity could be used with economy as a motive power. 
He explained : "With the aid of the most economical methods 
known to the nineteenth century, it would be impossible to use 
electricity on an air-ship with economy; but, since the end of the 
last century, vast strides have been made in the study of the pro- 
duction of energy. The potential energy of coal is converted di- 
rectly into electrical energy by a chemical process, the use of the 
steam engine for that purpose being no longer necessary. For- 
merly, about fifteen per cent, only of the potential energ}' of coal 
was delivered to tlie dynamo: by the new process as high as ninety- 
five per cent, has Ix^cn obtained." 

In answer to a signal, our guide hurriedly excused himself, 
stating that his presence was needed in another part of the ship. 

Left to ourselves, the wonders of our surroundings assumed 
such prominence that all ideas of propriety were forgotten in the 
gratifying of curiosity. Everything about the ship was subjected 
to the most scrutinizing inspection. The wonders in mechanical 
design and eonstniction of the ship proved to be as much a reve- 
lation .to us as had been the manifestations of its power. 

Wliei*ever it was possible to ligliten tlie weight of material with- 
out proportionately decreasing its strength, it had been done. Not 
a bracket nor fancy scroll was observed but what in some way 
helped to strengthen the ship or to add to its developing power. 

In fancy, I gazed down the vista of years to come, which, dimly 
lighted by the early dawn of a rising sun. destined to shine upon an 
aire of terrestrial developni(Mit, in s])lendor and glory unequaled in 
the past, and with a keenness of vision, apparently adapted to the 
twilight. I saw that which no niorlal man. regardful of the opin- 
ions of his noi;rhhors concorning his sanity, would dare to utter. 

And now, erenth^men, allow me to thank vou for the honor which 
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vou conferred upon me one year ago by electing me to fill the high- 
est oflBce in the gift of the Society — an honor accompanied by 
gr(»at responsibilities. The honor was appreciated ; the gravity of 
the responsibilities, 1 am afraid, were not. Failure to realize the 
importance of the duties devolving upon the President, well-nigh 
ruined the success of this meeting, or at least made the load car- 
ried by the Secretar}' much harder to bear ; and 1 feel it my duty 
to offer a few suggestions along this line that may be beneficial to 
others in the future. 

Immediately after the dismissal of this meeting, while faces and 
events are still fresh in the mind of the newly-elected President, 
he should appoint his committees and advise each member of his 
appointment. Throughout the year, at intervals of about one 
month, he should keep up a correspondence with the eliairmen of 
his committees. Early in the season, volunte(^r papers should be 
called for by a printed circular letter addressed to each member of 
the Society. Volunteer papers will Ix) easier to obtain in this way 
than if the call is not made until later in the season. The pro- 
gram can then be arranged and printed in good time to be circu- 
lated among members before the time of the meeting. 

If the work is promptly taken up by the Presid(*iit and carried 
>=iK-cessfiilly through to completion, he will have tlie everlasting 
gratitude of the Secretary, who can then devote his time to the 
j)reparation of the Annual Report. 

Individual work of every member of the Society in securing ad- 
vertisements will be appreciated by the Secretary. In every town 
in the State of five thousand inhabitants and upwards, one or more 
orders for advertising space niiglit be secured if the local engineers 
will use their influence. 

I desire to make a few suggestions affecting the future useful- 
ness of this Society. 

As the nineteenth century was a marked improvement upon the 
eighteenth century, and, in its turn the eighteenth century ex- 
ceeded the seventeenth in practical results for the betterment of 
mankind, we are justified in reasoning from analogy, and from our 
knowledge of the present inii)erfoct development of many com- 
mercial projects, that the twentieth century will witness the 
triumphant perfection of many unfinished projects of the nine- 
ti^enth. If our Society is to continue its usefulness, it must U» 
progressive. The Constitution and By-laws which answered for 
1885 are, in some resj)ects, out of date for 1901. I would suggest 
that it be the duty of tlie Trust<»os to recommend such am(Mid- 
ments to the Constitution and By-laws as deemed by them ad- 
visable, and, if adopted by the Society, that tlie same l)e publislie 1 
in the next Annual Report under the head of Amendments to Con- 
stitution (or By-laws), and that everv five vears the Constitution 
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and By-laws as amended up to date be printed in full in the An- 
nual Heport. 

This unique departure from the usual annual address of the 
President was much enjoyed, and greeted with a hearty outburst 
of applause upon conclusion. 

The Chair : ."The next paper on the program is *A Review of 
the Engineering Progress During the Nineteenth Century/ by 
Prof. C. X. Brown, Chairman of the Committee on Civil Engineer- 
ing." 

"As Professor Brown does not seem to be present, we will hear 
the next paper, by J. B. Strawn, Salem, on Tortland Cement and 
Some of Its Uses.' " 

Mr. Strawn : "Not expecting to be called on at this time, and 
hoping to have the benefit of some of Professor Brown's remarks 
on the engineering work of the nineteenth century, I feel a little 
out of place just now.'' 

The President of the Massachusetts Institute of Technology 
says that the coming man, or the man of the twentieth century, 
is to be the engineer, and President White has shown in his inter- 
esting address the great possibilities which lie before him, greater 
than the world has ever seen, and now the speaker believes the 
great medium in construction for the twentieth century is to be 
Portland cement concrete. 



PORHJUTO CEMENT AND SOME OF ITS USES. 

By J. B 8tra\vn. 

Portland cement, as distinguished from natural cement in gen- 
eral use, is a cement which possesses the property of hardening or 
setting under water; is heavy, is slow setting, and has great ulti- 
mate strength. Strictly speaking, "Portland cement contains lime, 
silicia, alumina, and oxide of iron ; these, in the process of burning, 
have become silicate of lime and alumina, and aluminate of lime 
and ferritc of lime. If these compounds are imited in exactly the 
right proportions, tlieir nature is such as to crystallize, when wet 
with water, and then harden till they become as rock." 

The cement used by the Roman ongintKTS in the palmy days of 
that once mighty empire, and the enduring properties it possessed, 
has marked an era in physical structures that was epoch making. 
The monumental works yet standing, and in a state of good pres- 
ervation — structures built before the beginning of the Christian 
era — attest the value of cements inanufactured at that far-off 
period. A brief reference to some of these most remarkable 
structures will be of interest at this time. 

The Pantheon, built by Agrippa Ix'fore the birth of Christ, a 
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temple dedicated to all the heathen deities, is now a church dedi- 
cated to the Virgin Mary and all the martyrs. It was a temple of 
circular fonn, and is called now the Kotunda, and is one of the 
finest edifices of modem Komc. The enormous dome of the Pan- 
theon is 142' 6", and is cast in concrete. Being one solid mass, it 
covers the building like a great hemispherical shell, free from any 
lateral thrust at the haunches. 

The walls of the Pantheon likewise are concrete, now faced with 
brick. The steps to the forum had concrete coves, which remain. 
Pedestal coves of concrete remain. The circular podium around 
the Temple of Vesta, about ten feel high, still exists. The great 
platform of Nero's palace and the pyramid of Cestus are other of 
the many remains of concrete in ancient Rome. 

The concrete foundations of the house of Sallust, the Roman 
historian, who lived in the first ceiilury B. C, were found in ex- 
cavating for otlier building extensions to tlie \'ia Xazionale in 
Rome, and it was necessary to blast them witli dyiuimite. 

Turning from these interesting monitors of the far-off past — 
monitors that endured for two thousand years, and have borne 
testimony, and, perchance, will continue for thousands of years 
hence to testify to the everlasting endurance of concrete. With 
the fall of Rome many of the arts and sciences of that day were 
lost, one of which was the manufacture and manipulation of ce- 
ment. 

Almost two thousand years ]>ass, after th«' fall of Rome, and 
down to a pi»riod within the recollection of liie present generation. 
Joseph Aspdin, a brick-layer of Leeds, England, after numerous 
experiments, made for the production of artificial stone, in 18'24 
procured a patt^nt for the manufacture of what he named Portland 
cement, naming his cement-stone after the famous ** Portland'' 
building stone of England. 

By general consiMit tln» civdit of first manufacturing Portland 
cement is granted to England. Nominally, Josejdi As]>din, )f 
I-oeds, was tlie father of the industry. 

It took twenty-five ye.-irs fcir this cenirni tn Ijiitie it> way to the 
front, when, in 1850, John Grant, ^[. Tnst., ('. E.. through numer- 
ous experiments, made for the London Drainaiie W'jn-ks, cstali- 
lishod it as a material u]>on wliich engin(»er«5 could rely to the full- 
est extent. England comnienced the m;nnifa«lnr«'. so(»n after this, 
of Portland c<»ment. Oilier countries of Europe soon followed — 
Prance in 184fi, Oerniany in ISo.^. Oi-nnany i-^ now tin- largest pro- 
ducer of Portland cement, in IJ^OO producing U'tween 18,000.000 
and 20,000,000 barrels. England stands second, producing about 
8,000,000 barrels: Frnn.c ahonf .S.:)0().orH) l.iirnls ;innualiy. 

Of Germany's *J0.(»00,000 barrels, about four-fifths of the output 
is used by the Oernian nation; the main bulk of tli** n-inaindcr, nr 
4,000,000 barrels, comes to the T'nited StalfS. Tin- (J-rman rcni-nt 
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iiianufactuRTs early formed tiiemselves into an organization, not 
as a trust exactly. Their efforts were to produce a good, reliable 
cement, and then to make this fact known to cement users. The 
confidence of American engineers in well-known brands of Ger- 
man cements requires no comment at this time. 

The belief seemed general that there could be no cement pro- 
duced in this country to take the place of the German and English 
Portlands. While this country was producing a high-grade nat- 
ural cement, a cement well adapted to most requirements of the 
time, the manufacture of Portland cement in this country was de- 
layed until early in the seventies, when David 0. Sayler, of Cop- 
lay, Pa., a manufacturer of natural rock cement, turned his at- 
tention to the possibility of producing a Portland cement from 
this same natural rock. After numerous and patient experiments, 
he discovered the secret for which he had been seeking. The secret 
was simply to break down the natural rock into an impalpable 
powder, mix with water, mould into bricks, dry, and then calcine 
and grind these bricks. This practice is generally followed by ce- 
ment manufacturers, both in the United States and in Europe. 
Quite recently there have been important improvements made in 
the handling of the material, after it has been prepared for the 
kiln. Now there are the two processes of mixing the material, 
which may be known as the *Svet^^ and tlie ^*dry" process. 

To grind the rock, marls, clays, or other materials entering into 
tlie mixture for producing a Portland cement — to mix these witii 
water, mould into bricks or balls, or to mix the fine particles into 
a semi-fluid called slurry, which has to be run out on a drying- 
floor, after which, when dry, is broken up into pieces ready for the 
kiln — l)0th of these methods followed in the "wet" process re- 
quired great labor and large works for preparing and drying the 
bricks, or the si urn/ ready for the kilns. Some of the great ce- 
ment factori(*s in this country now employ a revolving kiln for 
burninfr the pre])ared material for Portland cement. This form 
of kiln, while it ori^nnated in England, is distinctively an Ameri- 
can development, the most important of which has been brought 
about l)y thi^ Atlas Portland Cement Company, where the pre- 
pared mixture, in a dry state, ii? introduced directly into the re- 
volving kiln at tin* one end, and is delivei*e(l at the other end of the 
kiln perfectly calcin^Tl. These kilns are about sixty to sevent}*- 
five feet in l(»n;:th, by about six feet in diameter. The shell is of 
plate iron or steel, and lined with fire-l)rick, externally having the 
ai)f)i»aran(M* o fn Inr^re st«'!iin holler. The dry, fine particles of 
the water linn '-rock ar<' fed into the kiln at the upper end, which is 
elevated suniiii^nily to cause the material within the kiln to gravi- 
tate towards the lowrr end durin<? the process of burning. The 
kiln is slowly rotated on rollers by means of a screw working in 
cogs upon the (^xti-rior of the iron shell. The burnt product, when 
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delivered from the kiln, is ready for grinding. This process of 
burning the dry mixture in revolving kilns, manifestly lessens the 
expense in the production of Portland cement, while at the same 
time it insures the most perfect calcination of the material. 

The fuel used for this purpose may be natural gas, crude oil, 
or powdered coal, which is introduced at the lower end of the kiln. 
A constant and uniform flow of fuel is maintained by means of a 
regulated blast. 

The grinding of the clinker to an impalpable powder for a sec- 
ond time completes the process of manufacture of Portland ce- 
ment, as carried out in one of the most complete as well as, possi- 
bly, the largest cement plant in the world, the Atlas Portland Ce- 
ment Works, at Coplay and Northampton, Pa., where 4,000,000 
barrels of cement are produced annually, a quantity greater than 
the entire product of France, half as much as England's com- 
bined annual production, and about one-fourth as much as the 
seventy factories of Germany, and in quality is equal to the best. 

The rapid growth of the Portland cement industry in the past 
few years in the United States would indicate that, at the close 
of this decade, the United States will be the leading country in the 
world in the production of Portland cement. 

The manipulation of and some of the uses of Portland cement 
will claim our attention for a few moments, in which the writer 
will not be confined wholly to relating his own experience, but will 
draw upon the experience of some who have had a wider and more 
valuable experience than he has had. While it can safely be said 
that the production of Portland cement in the modern civilized 
world scarcely antedates the birth of some of the members of this 
Society, and its practical application in structural work was not 
recognized until after 1850, and, further, that it was not manu- 
factured in the United States as a commercial product until after 
the centennial, 1876, since which the claims of Portland cement 
have steadily been gaining in popularity until now it bids fair to 
supersede both brick and stone for many purposes, wherein, ten 
years ago, no architect nor engineer would have risked his reputa- 
tion on permitting its use. Owing to the phnstieity of concrete, 
with its rapidly-gaining popularity for almost all kinds of 
masonry, it is certain to ultimately be adopted for much of the 
more expensive work where stone has been almost exclusively used. 
While a want of knowledge and experience in the use of Portland 
cement has resulted in failure, in some instancies, and in otlier in- 
stances mercenary interests have ])een stronger tlian the desire to 
render faithful service, or, to do honest work, with these draw- 
backs, and many others, "it lias come to stay." lJrliai)l«' firms are 
now contracting on the large scale for a variety of construction 
in structural and ornamental work in Portland cement concrete. 

In concrete work, as in most work of construction, much deponds 
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upon suitable materials, and a proper understanding of how to 
use these materials: First, a good and reliable Portland cement 
is required ; second, a good quality of sand, preferably clean^ sharp 
sand ; third, hard, clean crushed stone, clean, hard gravel, or theee 
combined. The character of the work in hand will determine the 
proportions of cement and sand and the crushed stone or grayel. 

The quality of the completed work will depend, first, on the 
quality of the materials used and a proper combination of the mar 
terial, and then on thorough mixing and in the handling and 
placing of the material in the work, form, or mold. 

The writer believes it is unwise to change off from one brand of 
cement to another. Ordinarily, tliese makes of cement, while they 
may all be good, must be tried. You must become acquainted wiih 
each. Few cements are alike in use or in action. First, select a 
well-known reliable make, one that has been thoroughly tested by 
well-known engineers. The wider range these tests have the bet- 
ter; then, the better plan would be to stick to that brand, mainly- 
for the reason that, from the nature of nine-tenths of the work 
done in concrete, it is impracticable to test the cement beforehand, 
and a strange cement is like an unknown mechanic — ^you want to 
try him before giving him a permanent job. 

The writer had an interesting experience, quite recently, on the 
construction of a storage reservoir, where a considerable quantity 
of Portland cement was required, the contractor furnishing the 
material. The cement was one of our high-grade American Port- 
lands. It happened that the quantity of cement required was much 
more than the contractor had furnished. His foreman was noti- 
fied of the necessity of having cement ready to complete the work! 
It was promptly furnished and delivered on the grounds; but it was 
not Portland cement. It was a very cheap, natural cement, shipped 
in Portland cement sacks. Careful examination of these sacks 
ostahlishod their identity. They were the sacks which had con- 
tained part of the Portland cement already used, the foreman 
having gathered up the empty sacks and shipped them to the con- 
tractor, where they had been filled with the common cement ''For 
ways that are dark and tricks that are vain," this water-works con- 
tractor was peculiar. The contrattor was notified of somebody's 
mistake, and he furnished the genuine article, when the work was 
resumed. 

SAND AND GRAVEL. 

It is statin«r it mildly to say ihat nor enough attention is paid 
in the selection of ?and and irravc] for concrete work. More fail- 
ures in concrete n'sult from ]>oor sand and ;rravel than from poor 
Portland cem«Mit. Tiio past five years the writer has used a large 
open platform on which to mix concrete, the mixin^r lx»ing done by 
hand. Where «rravcl was usjmI for the a'TLTCfrate which contained 
sand in sufTicient volume, when packed, to fill the voids, the aggre- 
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.£pitc has been thoroughly wet, drenched with water, and stirred, 
to wash out the loam, after which the cement was evenly, or, as 
evenly as a workman could spread it from the open mouth of the 
sack; then the rake was applied for leveling and evening up the 
cement distributed over the gravel, which is about four inches 
deep. About three or four turnings were sufficient. By a little 
watching and study of the material, there need be no mistake in 
the temper of the concrete. The writer prefers a moderately wet 
concrete, one that quakes under the rammer, but not sloppy. Or- 
dinarily the voids are more perfectly filled when the concrete is 
moderately wet. A good concrete may be made by the dry mix, 
which is very popular with engineers, especially on government 
work. Work may be pushed along a little more rapidly in using 
the "dry mix^^ than with the "wet." However, the difference be- 
tween the two mixtures ordinarily is but slight, and both, properly 
handled, give good results. Laboratory tests of the strength of wet 
and dry mixtures show that, on short times, the dry mixture shows 
a somewhat greater strength than the wet, but that in time the wet 
becomes as strong as the dry. Ordinarily, concrete should be de- 
posited in layers of about six inches in thickness, and thoroughly 
compacted by tamping. AVhere it becomes necessary to place con- 
crete upon concrete laid the day before, or upon old work, care 
must be used to, if possible, avoid cracks, which, ordinarily, may 
be done by carefully scraping the top of the old work, then thor- 
oughly wet or saturate the top of the old work with water ; when 
about dry give a coat of cement, grout, or wash. 

Cement sidewalks have been extensively constructed in the 
larger cities for the past ten years, and for the last few years have 
almost entirely superseded brick and flag-stone. The cement walk 
is superior in all respects to any walk, and costs about twenty-five 
per cent, less than two-inch flag-stone. It is next to impossible to 
lay a stone walk that will not, in a short time, become uneven, 
whereas the cement walk remains just where it is placed. Further, 
it is the safest walk, both summer and winter. There are no ups 
and downs to cause stumbling, falling, and profanity in summer, 
while in winter it is freer from ice than any other permanent walk. 
Cement concrete is bein^r used successfully for carriage drive:? 
and for heaviest traffic, for street curbs and gutters combined, 
making the handsomest, cleanest, and most economical curb and 
gutter for improved streets yet devised, and will stand harder usage 
and last longer than tho standard sand-stone curb, and will remain 
true in place without sta^'jiering, like the stone curb. 

Foundations of cement concrete are now regardcMl as a necessity 
for almost all larpre. permanent build in^rs, as well as for bridiro 
work, retaining walls*, and for most all heavy masonry work. 

The practical farmer finds many uses for cement conereto. He 
makes feed troughs for his horses, his cattle, sheep, and ho£rs. of 
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cement concrete. He puts new bottoms in his old wooden troughs 
of cement, paves his stable floors, carriage house floor, cellar floor, 
milk house floor, his poultry house floor, makes forms of plank, 
and fills them with concrete, and points you to Ihe beautiful $tone 
steps. The sills of his barn, especially where his stable door is 
located, is decayed. He removes the decayed part, boxes the open- 
ing, fills it with concrete, and he has a stone sill for the balance 
of his life. The sink at the pump has given out. He makes a box 
with beveled sides, turns it with bottom side up, places a box with 
vertical sides and four inches larger each way and two and one- 
half inches higher than his inverted box, fills it with concrete, and 
he has a sink for all time. The iijon sink in the kitchen has rusted 
through. He places a piece of iron or tin over the opening, and 
puts a new bottom in his sink. The wife is happy and he is five 
dollars better off than with another sink to rust out. He even put 
a bottom in a large wooden sink, and it is all right. These little 
conveniences and comforts could be multiplied. 

While the foregoing uses of concrete are among the more com- 
mon and ordinary, the crowning triumph in Portland cement con- 
crete is to be seen in the beautiful structures whose walls, botlf 
exterior and interior, are composed exclusively of concrete. One 
of these specim'ents will })e found in St. James Church, Brooklyn, 
New York. The building in plan is cruciform, and is one hun- 
dred and thirty-nine feet by eighty feet, with a massive tower 
eighty feet high, the four gables each being sixty feet high. 
"The building committee authorized the architect to adopt a 
unique material and method of construction. Instead of brick 
and stone, the material for the walls consists of granite con- 
crete, combined with twisted iron or steel rods and prepared ac- 
cording to patent of Ernest L. Ransome. This method consists of 
building hollow walls of concrete, through the partitions of which 
are run, at propiT points, rods of cold twisted iron, both horizon- 
tally and vertically, forming a fire-proof wall. The exterior 
walls are jointofi, and while the concrete was in a tender state 
It was ^on(» over with slono-dress(Ts' tools to give the wall the ap- 
pearance of ^oiniiiio stone. "Too much cannot be said in regard 
to the general apy)oarance of the work; it is cement work at its 
best." — From "Cement" for Xovember, 1900. 

Another fine building in cement concrete, and bearing the name 
of "Litliolite Stone,'' ha? recently been completed at Harvey, 111., 
for W. B. Thompson. "Litholit^ Stone" was developed and pat- 
ented by C. W. Stephens, of Harvey, Til. Litholite is moulded in 
any form desired, either for walls or structural ornamentation. 
The patentee claims for it economy, durability, and the texture 
of natural building stone. 

It would consume Joo much time to attempt a detailed descrip- 
tion of any of the manv beautiful and artistic structures con- 
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structed of cement concrete. For a residence of graceful outline 
and rare beauty, that of F. Fiedeman, St. George, Staten Island, 
N. Y., may he mentioned as possessing charming details in design, 
and shows the possibilities of production in cement concrete. 

Nowhere in this country has concrete shown to better effect than 
in the construction of bridges. Whether spanning the babbling, 
laughing brook, or the roaring, dashing torrent, or the spanning 
of our greatest rivers by successive arch and pier, the same lines of 
grace, beauty, and harmony are capable of expression in this most 
ready and responsive factor. 

In 1898 the Pennsylvania Railroad Company built its first Port- 
land cement concrete bridge or culvert. This culvert is located on 
the Erie & Pittsburg Railroad, about one mile from Sharpsville, Pa. 
The entire structure is of concrete. The span of the arch is thirty 
feet, being a true half circle. The bench-walls arc about> ten feet 
high. Length of arch about seventy-five feet. The work was be- 
gun late in the season, and, added to this, was an unfortunate 
brand or quality of cement first used, proving defective. The con- ■ 
Crete had to be taken out and other substituted. The work was 
completed about Christmas. Notwithstanding the freezing weather, 
the work was carried on to a successful completion. The writer 
took several photographs of the work during construction. The 
walls were left just as they were moulded in the forms, the saw- 
curfs giving the face of the concrete quite the appearance of droved 
work on stone. The work shows well, and appears to be well con- 
structed. 

The Chicago, Milwaukee & St. Paul Railway has used concrete 
quite largely in its bridge work. W. R. Rogers, engineer of per- 
manent construction, Bridge and Building Department, has writ- 
ten a valuable paper for the Eailroad Gazette, Nos. 24, 27, and 30, 
on "Railroad Concrete Masonry." This is one of the most valua- 
ble papers on concrete the writer has read. A series of tests on a 
large scale, and covering several years, is being carried on by ^fr. 
Rogers, for which the cement engineer will be richly paid for care- 
fully perusing when completed, as well as of the article above re- 
ferred to. 

This is to be the new era in cement. The Cement Age is at hand, 
the dawn of a new era. "The day of ignorance regard incr the true 
value of cement and its proper manipulation and application is 
fast pas8ing,*'*and all doubts and fears will be quickly dispelled, 
and soon will come the full realization, by those connected with 
the building art, that the stone of nature has at last met a suc- 
cessful rival. 

Mr. Strawn interrupted the reading of his paper, after enumer- 
ating conditions necessary to success in the handling of Portland 
cement concrete, as follows: 
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Mr. Strawn : "I want to say that I had the pleasure of accom- 
panying Mr. Griggs to the Hoster Brewery to see how they mix 

concrete and deposit it after patents of R . They have the 

R mixer, and if any want to know how it should be mixed and 

deposited, you cannot do better than to spend a little time over 
there — ^usi to see the mixer/' [Applause.] 

Mr. Strawn then completed the reading of his paper, which was 
received with applause. 

The Chair: "We will allow a short time for discussion of this 
paper.^' 

Mr. Wilson : "I would like to ask Mr. Strawn a question. He 
speaks of Atlas cement, and I would like to know what per cent 
it contains of silica or lime.'^ 

Mr. Strawn : "It seems to be about the same as the best brands 
of German cement. I do not remember the proportions. Some- 
times they vary slightly, as the iron, alumina, and oxide of iron 
cause variations. The best test we have is in the actual use of the 
cement. When we find a thoroughly good cement, and one which 
has been tested by reliable engineers, we can afford to stand by 
that cement/' 

Professor Brown : "I can possibly add a little information re- 
garding the first culvert on the Pennsylvania Lines. Mr. Strawn 
speaks of the cement that failed. I happen to know that that 
cement was natural and not Portland. The company wanted to 
economize in the cost of the structure, and the railroad engineers, 
against the recommendation of the consulting engineer in charge, 
insisted on putting in natural cement for a foundation. After be- 
ing there for two or three days, it was shoveled out like loose 
stone. They then used Portland cement.^' 

J. C. Cronley, Lima: "I l^elieve the usual formula of silica and 
lime is about one-third silica and three times as much lime, or 22 
and 66. I don't know that that cuts much figure in cement. Some 
time ago they had a big discussion in the East as to the amount of 
niagnosia which could be in cement and not destroy its good quali- 
ties. Some allowed one per cent., some two, and some three. I 
don't know that any one over specifics tlio different proportions 
of the in<rro(lionts of cement. As Brother Strawn said, we are more 
and more trusting to the knowledge and honesty of the manufac- 
turers. \Vli(*n we get hold of a certain brand of Portland cement 
that we have faith in, we do not have a chemist analyze it and see 
if there are certain proportions of the infrredients in it, though I 
think it niifrht l>e well to do it. For instance, the Buckeye Port- 
land cement, T think, is as good as any in the world, yet there 
might be some carload of that cement which might not be up to 
standard. So T believe in frivinfr all of it tests. The usual test 
seems to be that of tensile strenfrth. I never heard anything said 
:ibout its adhesive qualities. I donH know whether that has any- 
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thing to do with it or not The English place stress upon that.'^ 

**Do yooi place any stress upon its adhesive quality, or rely alto- 
gether upon the tensile qualities ?'' 

"As to cement walks, in our city they have been a complete fail- 
ure, and have been taken up and replaced by stone, although I 
presume it is because the workmanship is bad. Two things are 
necessary — skill in handling and proper materials. In our place 
it has been a complete failure. In winter the walks are so slippery 
you can hardly get along ; and after a while they crack and wear 
off on top, and tiie only thing remaining is the concrete under it. 
\i they can be made durable, they would be the best that could be 
used. In our place the price is the same as for Berea sand-stone 
from Cleveland. Berea is two and a half cents a square foot, and 
the charge is the same for cemenf 

Mr. Strawn: "1 will say that I have been so situated that I 
have built quite a good many walks. The walks are built of Buck- 
eye building cement. I have laid six or seven hundred feet around 
my place, all in perfect condition to-day ; also, the square on which 
the high school is built. 1 laid several thousand feet around that, 
and every block is in perfect condition. I guarantee that all work 
will stand for ten years. My own carriage drive is made of this 
material, where 1 have all my coai hauled over it. It was laid in 
December, and, with the exception of where is froze and rose up 
before it got hard, it is in good condition. It is tougher than any 
sandstone, harder than any sand-stone, and it needs is the necessary 
intelligence and care in manipulation of a good cement, good sand, 
and crushed stone. In my stable, where the horses go over it every 
day, is a cement floor, and it hardly shows the marks of the hardest 
calks, whereas stone is eaten down very soon. It is not for the 
horses to stand on, but in the entry, where they go over it every 
day.-' 

Air. Cronley : "It is hard for horses to stand on. How do you 
til Ix)ui8ville from Portland cement — by sight ?^' 

Mr. Strawn: "By the color and weitrht. Anybody should have 
no trouble in determining Portland in the dark." 

Mr. Cronley: "I could not tell it in the dark, but can tell it bv 
sight." 

A Member: "Give us the foundation." 

Mr. Strawn : "I don't like the specifications in some cities. In 
Youngstown Portland cement sidewalks have l)een used for many 
years, and Engineer Lilley has made tests of cement of ditfcnMit 
brands, and has drawn specifications for the huildinfr of these walks. 
The excavation is made eight inches below grade line of the com- 
pleted walk, fill four inches with mill ashes, well tamped, three 
inches of concrete on top, and one inch of richer mixture for wear- 
ing surface. He only uses four inches mill ashes below the cement. 
I generally use twice that, going twelve inches below the surface, 
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and in several thousand feet of sidewalks which I have put down 
there is not a single block which is not in perfect condition to-day/* 

Mr. Kemmler : "What proportions do you use in the top V^ 

Mr. Strawn : "Two of good sharp sand and one of cemenf 

Mr. Kemmler : "Do you use field gravel ?" 

Mr. Strawn: "Use clean gravel for the balance. I built a 
foundation for the standpipe at Napoleon, which was 125 feet 
high, the foundation being twenty-five feet in diameter, and it was 
necessary to raise the foundation a foot high. I used Buckeye 
Portland cement with crushed lime-stone. We had an excep- 
tional quality of river sand, and the lime-stone was sent from the 
quarry with the fine particles in it. Contrary to the accepted rule, 
I mixed it right in — I wanted to restore it back to lime-stone — 
and I used a small per cent, of sand, and you could take a twelve- 
pound sledge and strike that foundation as hard as you wanted to, 
and you liave the sauie rebounding as if you strike on rock." 

Mr. Peters: "1 have had a little experience with cement. I 
see there are some young men here, and I wish to say a word of 
warning to the young engineer just beginning the use of cement 
and concrete in place of stone. It is well to remember that Gkxl 
made the stone and man makes the cement and concrete. I have 
seen so many failures that, while I believe that everything claimed 
in this paper is possible, yet I think a great deal of it is not prob- 
able. I believe it is all possible. Of course those old buildings 
stand for monuniontP to cement, but remember that Longfellow, 
in 'The Builders,' said : 

"In early days of art, 

Builders wrought with greatest care 
Both soon and unseen parts, 
For gods see everywhere." 

"1 think our gods don't siX' everywhere any more, especially on 
public works. [Lautrhler. | I think if I were working for a relia- 
ble railroad company, I would rather use cement and expect to 
have success with it than if I were using it in public or municipal 
work. As far as the use of it in sidewalks is concerned, I have seen 
(and I havo looked many phuo?) about two failures at least to one 
success. In our city, about IToidelherg College, an ex-banker took 
it upon himself to put all the walks down with cement concrete, 
and it was to l)c an exhibition of skill and cement work. I pre- 
sume it is about as good as could be done. It has been down about 
four years, and there are a numl)er of faulty places showing. The 
fault may be in the workmanship. I believe it is possible to make 
it successful ly, but we cannot see it all." 

^Ir. Wilson : "I hardly agree with Mr. Strawn with reference 
to sticking! to one brand. If wo all stick to one brand we will 
create a monopoly, a trust. I believe it is almost necessary, in fact, 
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it is necessary^ to change around. Therefore, if we compare the 
mixtures of the different cements with tliose we know have stood 
the test, w6 can use them in certain classes of work. That was my 
o)»jtH;t in asking the question regarding proportions. I will say 
that I have not been a friend to cement walks. Of course, in look- 
ing after the city work of Niles, and being interested in city work, I 
feel that a person cannot always get contractors who are honest, and 
you cannot always watch them. It is impossible. And, in putting 
in conH'iit walks for individxials, iho contractor wants to make as 
much money out of it as he can, and the consequence is, you have 
a poor walk. In Youngstown, my former home, we have a con- 
tractor in cement walks who is doing a large business; not only 
that, but I believe he is about as honest as you can make them. He 
put down a walk on the viaduct there, on the south side, and 
got it down a little bit late. He did everything he could to put in 
a good job, but the next spring the good Portland concrete was all 
blistered up so that, in some places, the concrete shows below. That 
shows how hard it is to get a good job. We know, as city en- 
gineers, that contracts must be let to the lowest bidder, if he is a 
responsible bidder. The question of 'responsible bidder' is a hard 
one to determine. A man may slight his work, but unless we have 
actual proof that he has done it before, we have to let it to him, 
because he is the lowest 'responsible bidder.' So that is my main 
reason for not being in favor of cement walks." 

Mr. Sarver: "Cement walks can be put down to last, but they 
cannot be put down at the price of flag-stone work. Wherever we 
have laid cement at the same price as flag-stone, in every case it 
has been a complete failure.'' 

Mr. Strawn : "It is want of knowledge of the material." 

The Chair: "Possibly we had better pass to the next paper. 
As Professor Brown is with us, we will listen to his report, 'A Re- 
view of the Engineering Progress During the Nineteenth Cen- 
tury." 

Professor Brown: "Mr. President, I am chairman of the En- 
gineering Committee, and have understood that it was the duty of 
that chairman to secure papers from the members of the commit- 
tee, and I was fortunate enough to induce Mr. Strawn to prepare 
one. It has also been the duty of the chairman of that committee 
to read a report of progress in engineering during the past year, 
and I thought it would be a good idea this time, as we stand upon 
the threshold of a new centuiy, to take a glance at the progress dur- 
ing the past centurj' and not confine myself to the past year. With 
that idea in mind, I have prepared the following paper" : 
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A REVIEW OF ENGINEERING PROGRESS DURING THE 
NINETEENTH CENTURY, 

By Prof. C. N. Brown. 

The century that has just closed has been reviewed and de- 
scribed from many sides, and its praises have been sung by many 
pens far more facile than mine. I wish to call your attention for 
a few moments to the condition of engineering at the beginning 
and at the end of this record-breaking century. 

In some lines we may well be surprised at the little improvement 
while in many other lines the progress has been by leaps and 
bounds, and has far surpassed the wildest dreams. 

In the contemplation of our achievements we are prone to be- 
come filled with undue pride and self-esteem. A proper pride in 
work well done, or of obstacles bravely overcome, or of great inven- 
tions and discoveries contributing to the welfare of mankind, is 
all right and proper, but we must remember that we have had op- 
portunities such as have never l)een presented to previous centur- 
ies; and we must consider whether or not we have made the best 
of these opportunities. We must remember that greater oppor- 
tunities bring with them greater obligations and responsibilities; 
and we must strive to meet these and make the most of them, and 
not fold our hands and think that we have done well enough when 
we have done as well or a little better than our predecessors. 

Let us glance into the past centuries and see as well as we may 
^vliat lias been done along engineering lines. 

The first great difference between the engineering works of the 
centuries preceding the nineteenth, and of the nineteenth, is th»* 
extensive use of iron in these later days. 

While the ancients, back to the time of early Egypt and Baby- 
lon, and other centers of ancient civilization, had iron, and possi- 
bly steel, they had it only as small pieces of wrought metal. It 
was used to a limited extent for arms and armor, tools, furniture, 
and ornaments. It was not until the fifteenth or the sixteenth 
century that cast-iron was formed into masses of any size for ma- 
chinery, etc., and only since the later half of the eighteenth cen- 
tury that both cast and wrought iron have been manufactured 
in such form and quantities as to have any very great effect upon 
engineering construction. The nineteenth century has seen the 
estahlislnnont of, first, an iron a^e, and then a steel age, which be- 
gins the twcntiotli century with what seems to us fully-developed 
strcmgth and vigor. 

Without iron or any other metal, of proper qualities and suffi- 
cient quantity to replace it, the engineering works previous to the 
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eighteenth century necessarily fall into those classes of works that 
can be executed with little or none of those metals. 

This will include many works of masonry, earth, and timber, 
such as roads, canals, bridges, and buildings of stone, brick, and 
timber. For such works all the metal required is that of the 
necessary hand tools for working the stone and timber. This they 
had many centuries ago, as is proved by the exquisite sculptures 
and buildings of Egypt, India, Persia, Greece, and Rome. 

The timber structures have not, of course, remained, but we 
have descriptions of a few notable timber bridges, and it is remark- 
able how well many of the earthen and masonry works have re- 
sisted the ravages of time. 

I^t us now consider a few classes of engineering works in de- 
tail, and see what the progress has been. 

ROADS. 

While we have no record as to whether or not roads were among 
tlie first engineering works to be constructed by the ancients, we 
do know that several of the most ancient nations of historic times 
were notable road-builders. 

Xo attempt will be made to go farther back than the Romans, 
l)ecause of all the ancient nations, they were the greatest road- 
builders. It was their policy to extend their great highways, 
throughout all the empire, for the purpose of affording open ways 
for their armies and ill so for commerce and travel. Their roa^] 
system covered all Italy, France, Spain, and Portugal, much of 
Germany and Austria, England and Scotland, and large areas in 
Asia and Africa. Parts of the roads they constructed fully two 
thousand years ago were still in use a few years ago. True, these 
roads were nevtr sui>jected to a traffic such as is found on a busy 
street of a large modern city, but tlioy hav(» carried the loads that 
caiuo to them, and have done so with little repair. 

The Roman roads had a stone block pavement laid on a good 
foundation, usually of concrete or rubble masonry, but, beting goo 1 
engineers, they varied the foundation to suit the conditions, and wc 
find references to piles and timber platforms. The road was 
narrow, had curb-stones, mile-stonos, etc., and was usually very 
straight. They did not pay much attention to the grades, on ac- 
count of the great attention given to directness. 

Our modern block pavements differ in several ways from the 
Roman roads, but the concrete foundation is a return to their 
methods. 

With the downfall of the Roman empire, road-building stopped 
for nearly eighteen centuries. At the l>eginning of the nineteenth 
centur}' there were very few roads worthy the name iri all the civ- 
ilized world except the remains of those Imilt by Rom(\ 

There was an awakening to the vahu^ of good roads and to the 
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methods of building them about the same time in Prance and 
England, the leading nations of the world. 

About 1775, Tresaguet, the inspector-general of bridges and 
roads for France, put forth directions for building a road of small 
stones much like what we call a Telford road. His methods were 
successfully used by the French in the construction of several im- 
portant roads. 

In 1816 MacAdam first put into practice his theories of road- 
building, which he had published in 1811. Telford built his first 
roads about 1816. There has been much rivalry between the 
friends of TilacAdam and Telford as to whom belongs the credit 
for the idea of a road surface of small broken stone. 

It seems to me that both of them must have known what was 
being done in France, and that both of them were following Tresa- 
guet^s ideas, and that to the Frenchman belongs the credit of in- 
troducing the broken-stone road in the latter part of the eighteenth 
century. 

It is doubtful if we have made any noteworthy improvement in 
broken-stone roads during the century, the most important one 
being, probably, in the matter of rolling, but we still build many 
miles that have to be compacted by the traflSc. 

The modem stone-block pavement was introduced in Holland 
and Belgium about the first of this century. Improvements and 
modifications have been made leading up to the present practice, 
which, as has l)oon said, resembles, in many ways, the best Koman 
roads built two thousand years ago. 

The asplialt pavemont is a product of the nineteenth century 
and the Frouch Kcvohitions, and was introduced in Paris about 
1838. Its great development has been made in the last third of 
the century, and is a great improvement on anything of the past. 

The wood-block pavements are also nineteenth century pro- 
ductions, and were first introduced in London, England, about the 
year 1839. The use of wood in the shape of a corduroy road is not 
worthy of mention, and the plank roads were only temporary ex- 
pedients. 

The brick pavement is usually considered as a nineteenth cen- 
tury roadway, but it was used in the Netherlands in the thirteenth 
century, and some writers claim that it dates much farther back. 

The American use of brick was probably independent of the 
Dutch ])raotice, and began at Charleston, W. Va., in 1872. 

Summing them up, we find that the nineteenth century has in- 
troduced the asphalt and wood-block pavements. It has reintro- 
duced and improved the stono-block and brick, and has widely 
adopted the broken-stone roads which were given it at its birth. 
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CANALS. 

Canals are used for several purposes; namely, irrigation, drain- 
age, power, city water supply, as a highway, or a combination of 
these. 

Previous to the nineteenth century we have records of canals 
used for all these purposes, except power, and some of these were 
of great magnitude and compare favorably with works of the 
present day. 

The ancients of Egypt, S}Tia, and India, built many large canals 
for irrigation, and used them for highways. The Chinese have 
been great builders of canals for many centuries. 

The canal lock used on the canals for highways was first intro- 
duced in the fourteenth century in Europe. We have enlarged and 
improved certain features, but it is still in general use for over- 
coming differences of level. 

The first highway canal, as we know it, was built in France in 
the middle of the seventeenth century. It was 148 miles long, 
passed over a summit of 600 feet, had over 100 locks, and 50 
aqueducts. England began canal-building about the middle of the 
eighteenth century, and covered the country with a network by the 
middle of the nineteenth century. 

The first highway canal in the United States was opened in the 
year 1800. It was twenty- two miles long, with a number of locks 
and other structures, and was situated in North Carolina. The 
Erie Canal was not opened until 18S5. 

The end of the nineteenth century finds the small highway canal 
looked upon as a relic of the past, and a thing not to be further 
extended; but the large canal, or, as usually known, the ship- 
canal, is in high favor, and many have been recently built, and 
others are proposed for construction. 

The most noted ship-canals are : 

1. The Suez, oixmed 1870, 88 miles long. 

2. The Amsterdam, opened 1876, 16^ miles long. 

3. The Manchester, opened 1893, 35^ miles long. 

4. The Comith, opened 1894, 4 miles long. 

5. The Baltic, opened 1895, ^\\ miles long. 

6. The Chicago Drainage, opened January 5, 1900, 26 miles 
long. 

Some of the proposed are: The Panama, the Florida, the 
Nicaraguan, the Cape Cod. 

Several of these are old schemes, and had been attempted or 
discussed long ago. The Suez canal closely follows the line of an 
old canal that was bult 600 B. C, and was in use about 1,400 years. 
The Coraith canal follows the line of a canal that was begun by 
2Cero, but never finished. 
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When the Spaniards diflcovered the Pacific ocean, they diBCOSBed 
the building of a canal near the present unfinished Panama canaL 

It is more than probable that the new century will see the com- 
pletion of several of the schemes now proposed. 

BRIDGES. 

In bridges, the nineteenth century can boast of her metal struc- 
tures, but n masonry bridges and timber she has to yield to fore- 
going centuries. It is probable that the earliest bridges were sim- 
ple wooden beams or trestle bridges, but we have no records of 
them. 

The earliest bridges of which any record exists are two stone 
bridges, one built by Egyptians across the Nile, of which we have 
no details, and a stone bridge at Babylon. From the meager de- 
scriptions we have of this bridge, it seems that the piers were- 
about twelve feet apart, and the opening spanned by stone beams. 
It was in fact a stone trestle. 

It is doubtful if the arch, as we know it, was used to any extent 
until the Roman engineers began building. They used the semi- 
circular arch very extensively in their bridges and aqueducts, build- 
ing in both stone and brick and spanning openings of nearly one 
hundred feet. The first stone bridge at Rome was built in the 
second century B. C. 

The largest stone arch of which any record exists was built in 
northern Italy in the latter half of the fourteenth century, and 
was destroyed during a little war early in the fifteenth century. 
It had a clear span of 251 feet, and was a segmental arch. 

The next largest stone arch is the Cabin John Arch at Washing- 
ton, D. C, with a span of 220 feet, and finished during the Civil 
War. 

The next is Grosveijer Bridge, in England, with a span of 20O 
feet, and finished in 1833. 

In tinil)or bridges we have scanty records of ancient structures. 
The first l)ri(lf!:e at Ronic was a timber pile bridge, and was built 
in th(» si'cond or ihird oiMitury B. C. Ciesar's pile bridge over the 
Rhino is ont* that many of us have read about. Trajan's bridge- 
across the l)an\ilK.\ imilt early in the second century, is described 
as havin<r tinil>er arehes of 170 feet span, but this is questioned. 

The first hri(l»:e at London was of tinihor, Iniilt about the tentli 
century, hut no d<'Scri])tion n^niains. 

In tlie latter half of tlie t'iirlitivnth century three very remark- 
able tinilx'r l)rid;j:es were huilt in Switzerland; one had a span of 
3J)0 feet, and th(» otliers 1J>3 and 17 2 feet respectively. This span 
of 390 ft'ct lias never been exce<'ded in timber. 

The early entrineers of the I'nited States built many timber 
bridges of good span during the early ])art of the nineteenth cen- 
turv. 
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The metal bridges may be said to have been devised and brougtit 
to a high state of perfection during the nineteenth century. The 
earliest form of the metal bridge was the suspension bridge, and 
a few small structures of this class were built during the latter 
half of the eighteenth century. 

It is probable that suspension bridges with cables of rope were 
known and used in a small way long before the metal suspension 
bridge was introduced. 

Closely following the metal suspension bridge came the cast- 
iron arch, in the latter part of the eighteenth century. The first 
cast-iron arch was built at Coal-Brook-Dale, England, with a span 
of 100 feet, in 1777. and was, a very few years ago, still at work. 

In the early part of the nineteenth century many cast-iron arches 
were built, but at present cast-iron is not at all used in bridge- 
building. 

The truss bridge of to-day is a production of the last half of 
the nineteenth centur}% and it is very pleasing to us to know that 
American engineers have been all the while in the lead in the de- 
velopment of this bridge. The first book giving explicit direc- 
tions for finding the stresses in truss bridge members was published 
by Mr. Squire Whipple, whose name is given to one type of the 
truss bridge. 

The metal arch has been developed more extensively in Europe 
than in America, but we have built some of the most noted exam- 
ples of the arch. 

DAMS. 

Dams of great magnitude of both earth and masonry antedate 
the nineteenth century by hundreds of years. These dams wore 
built to store water for irrigation, and had connected with them 
extensive systems of canals. 

The reservoir dams of earth in India, built many centuries ago, 
have never been exceeded. Many of them have been repaired and 
again put in use by the English. 

The Moors began the building of large masonry dams in Spain. 
and during the period of Spain's greatest prosperity and influence 
many more were constructed by the Spanish. A number of these 
dams are over one hundred feet high, and have stood for centuries. 
The French have followed the Spanish as builders of large masonry 
dams, and have brought the theory of their design to groat per- 
fection. 

Some of the recent masonry dams exceed the ancient ones in 
height, and are better designed than the Moorish and Spanish 
dams, but follow practically the same lines as tho early French 
dams. 
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BUILDINGS. 

During the last quarter of tlie nineteenth century the character 
of large buildings has been much changed by the extensive use of 
iron and steel in their construction. But in masonry structures, 
both of stone and brick, the architect draws his models from the 
past, both for magnitude and artistic merit. It is impossible to 
enumerate all the examples we look back to; it is sufficient to men- 
tion the temples and palaces of India and Egypt, and Greece and 
Rome, the Gothic cathedrals, and the castles and palaces of Eu- 
rope. These are to-day used as models for us to copy in propor- 
tion, decoration, and construction. 

Probably in comfort and convenience we can show much im- 
provement, especially in our housing of the masses of the people. 

In heating and ventilating, lighting and sanitary matters we can 
show considerable improvement, although the Romans had their 
baths and water supplies and water-closets that are not far inferior 
to ours. The Romans and other ancient cities had public baths 
far ahead of anything now in existence. 

WATER SUPPLY. 

The great ancient cities had water supplies that command the 
admiration and respect of the present. The aqueducts and cov- 
ered reservoirs of the past are not exceeded by any now in use. 
Rome in her prime had no less than twenty aqueducts, the long- 
est being sixty-two miles long. Many of these were carried through 
tunnels and over long higli masonry aqueducts. They well under- 
stood the value of abundant pure water to the welfare of their 
cities. 

True, they did not have the general distribution to private 
houses that we enjoy, but their numerous public fountains an- 
swered very well. Rut in Pompeii have been found quite exten- 
sive systoins of load distribution pipes, with valves and faucets and 
stop-cocks of load and bronze much like those now in use. These 
are l>oautifully illustrated in Herschol's book on the "Water Sup- 
ply of Ancient Rome.^^ 

The purification of iinj)ure water has been developed in the last 
half of tho iiinotoonth century, and we have many things about 
the distribution of water that tho ancients did not know. We 
now often lift our su])ply from a low-lying river or lake, which 
they could not do for lack of proper machinery. Their supplies 
were all by ^rravity, which is still considered to be the best. 

SANITARY PROVTSIONS. 

In this field tho last half of tho nineteenth century can show 
more proofnss than all tho past centuries. 

^fany of tho ^roat ancient cities w(»ro sewered to some extent; 
but nothing has hcn^n found to indicate that anv of them had the 
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complete system of hundreds of modern cities. In Pompeii and 
other ancient cities, water-closets very like good modern patterns 
have been found in perfect preservation. Neither is there any 
indication of sewage purification, as we understand the term. 
There was not the necessity of general purification of sewage 
in those days that now exists, on account of the comparatively 
sparse population. 

A few of the old Roman sewers, built of brick, are still in use. 
The rather intricate system of drains and sewers about the temple 
in Jerusalem have been traced and studied. It is probable that the 
sewage from the temple was gathered in masonry tanks for sedi- 
mentation, and the eflBuent used for irrigation, and the settled 
sludge used as a fertilizer. 

Frequent reference has been made to the advanced position of 
Bome and other ancient cities in matters of water supply and sani- 
tation, as well as in other lines of civilization. When the Koman 
empire was destroyed by the invasion of the hordes of northern 
barbarians, most of these works were destroyed and their use aban- 
doned by these people who did not understand or feel the need of 
them. Then, too, during the Dark and Middle ages, when ignor- 
ance and superstition and the church ruled supreme, the works 
and practices of the ancients were destroyed and abandoned be- 
cause, inasmuch as these ancients were either Jews or heathen, 
therefore these things must be derived from the devil. 

The ancients had believed in bathing and cleanliness, therefore 
the Christians must go dirty. The ancients brought pure water 
to their cities, therefore the Christians must use wells dug in the 
filth-laden soil within the city walls. It is stated that, for a thou- 
sand years, not a man, woman, or child in all Europe voluntarily 
took a bath. I suppose some of them would occasionally get 
caught out in a rain or fall in the creek. 

It is no wonder that Europe was visited with such dreadful 
plagues and epidemics during this terrible time. Instead of un- 
derstanding that the source of these scourges lay in their own hab- 
its and customs, thoy were attributed to divine wrath. 

Prom such a benighted condition the world has emerged slowly, 
and, in fact, the shadows and mists of these old superstitions are not 
entirely dispelled at the opening of the twentieth century. All of 
us know people who pose as educated and intelligent and pro- 
gressive citizens who insist that, if a water is clear, sparkling, and 
of good taste that it must be therefore perfectly pure and whole- 
some; that it is impossible to contract typhoid fever or other dis- 
ease from such water. 

The progress has been rapid during the last half centurv, but 
there is still a great work to be done in the education of the peo- 
ple. The teachers in this school are the scientific men working in 
chemistry, physiology, bacteriolog>% and the civil engineers. We 
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should let no opportunity pass without raising our voice in favor 
of pure water, sewers, and sewage purification. The tendency of 
the times seems to indicate that a larger and larger percentage of 
our population is to be gathered into cities. If such be the caae, 
the danger of the pollution of our streams and lakes becomes 
greater, while the necessity of keeping them pure also becomes 
greater and more difficult. It will require an intelligent and edu- 
cated public opinion to secure the desired ends. 

RAILROADS. 

It is claimed by some that the railroad track antedates the nine- 
teenth century, but the locomotive is, without doubt, a production 
of the early years of that century. The first railroad approaching 
those of to-day was opened in 1825, although many writers place 
the birth of the railroad on October 14, 1829, when Stephenson's 
locomotive, Rocket, won its prize on the Liverpool & Manchester 
Railroad. 

It is an interesting fact, not often referred to, that an English 
built locomotive began successful operation in Pennsylvania about 
two months before the contest at Liverpool. 

America soon took the lead in railroad building and develop- 
ments, and still maintains this proud position. The development 
of the railroad has been beyond all expectation, and is one of the 
wonders of the past century. It is impossible to analyze all its 
effects upon mankind and the nations of the world. 

The railroad is, without question, one of the greatest achieve- 
ments of engineering during the nineteenth century. 

MACHINERY AND ELECTRICITY. 

Of the introduction, improvements, and inventions in all kinds 
of machinery I cannot take time to consider, nor of the wonderful 
processes used in the production and manipulation of metals, nor 
of the wonders worked by the electric current. These things have 
been worked out by the engineer and his twin brother, the scien- 
tist. Each step forward has brought to view a much wider horizon 
and made other progressive steps possible iiniil now, at the opening 
of the twentieth century, the liorizon seems limitless and the room 
for progress unl>oundod. The boldest dare not prophesy what the 
century will bring forth. 

What part will tlio civil engineer take in the progress of the 
new century ? It must of necessity l^e a prominent and important 
part ; and he must prepare liiniself for it by careful and thorough 
training. 

Beofre the kniirhr-crrani of old ooukl don liis armor, buckle on 
his sword, and sot forth to do battle for tbe principles he believed 
true, he had to j^rovo his fitness for tlie lionor and responsibility 
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by a long and severe course of training. So with the young civil 
engineer of the twentieth century. 

I do not know how the great builders of the ancients were in- 
fltructed and trained. The engineers of the eighteenth and most of 
the nineteenth centuries were either self-educated men or were 
trained under the apprentice system. The engineering school is 
a production of the last third of the nineteenth century. Its de- 
velopment has been rapid, and the usually generous rivalry has 
been strong. Each has striven to outdo its neighbor in the rapid 
but thorough preparation of young men for the work before them. 
Mistakes have been made, and will continue to be, made, but the 
advancement has been verj^ marked. 

The civil engineer of the twentieth century must be a thoroughly 
trained, broadly educated man ; this fact is becoming more promi- 
nent every day. There has been, of late years, a tendency to narrow 
specialization, but it seems to me that this cannot be the best line 
of progress. The engineer must have a broad foundation upon 
which to build his speciality. 

He must have thorough training in mathematics and mechanics, 
and in the underlying principles of all lines of engineering. He 
must know considerable chemistry, physics, geology, and all other 
sciences that have a bearing upon the matters with which he has to 
deal, so that he can put to practical use the discoveries that the 
pure scientist may make. The day is rapidly passing when the un- 
trained young man can start on a corps as axman and work his 
way to prominence in the engineering profession. When he makes 
his start he will find at his side other young men who have devoted 
four or more years to study and mental training for the work they 
undertake, and he will find that they quickly pass him in the race 
for the top, and that others starting after him will also pass him 
on the way, leaving him sidetracked in some subordinate position. 

Probably all of us know engineers of ability and broad reputa- 
tion that have won their way without the advantage of a college 
training. Most of the great progress in engineering has been ac- 
complished by such men, and all honor to them. But I predict 
that, by the time one-third of l^is century has passed, that such 
men will be very rare. It is the thoroughly trained man who will 
direct the engineering works of the new century. [Applause.] 



The Chair: "The report of Professor Brown is now open for 
discussion. If there is no desire to discuss the paper, we will pass 
to the next. First, I announce as the Nominating ConunittcH'. 
Messrs. E. A. Kemmler, B. F. Bowen, and J. B. Strawn." 

Mr. Wilson : "I would like to say, as we have a moment, a younp 
man in my place asked my advice, recently, in reference to going 
io college, and whenever my advice has been sought in tliis regard. 
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I have always recommended a course in college. I feel, -as Pro- 
fessor Brown says, that it is much better for a young man to have 
a college education, and it will become more and more necessary. 
So this has always been my advice in reference to that matter/' 

Mr. B. F. Bowen : "In reference to Professor Brown's paper, I 
do not know that it needs much discussion. I think it is fairly 
full in itself. 

"It might be well to say, however, that conditions in the times 
he refers to were different from those of the present. In refer- 
ence to roads, there has been much discussion in recent years about 
the subject of good roads in this country, and if I have any judg- 
ment on the subject at all, I think the matter has been overdone 
in the way of publications and information sent out over the coun- 
try, to the effect that the produce which has been transported in 
this coimtry costs the farmers at least 25 cents per ton per mile. 
This is evidently very misleading. It is out of place to discuss it 
here, but I am ready to maintain my position whenever it is proper 
to do so. 

"At the time these perfect roads were made by the Boman em- 
pire, there was great necessity for good roads. In fact, they were 
compelled to have good roads both for military reasons and for com- 
mercial reasons. At the present day, there is not the necessity for 
making those kind of roads that they did then. I don't think 
there is a gentleman here but would think it preposterous to un- 
dertake to build a paved stone road from here to Cincinnati on a 
direct line. We have got a better, cheaper way of doing things; 
therefore, it would be unnecessary to build that kind of a road 
where there is no necessity for it. It would be the same in other 
directions. Take it from hero to Toledo, from here to Cleveland, 
from here to Pittsburg, from here to Zanesville, or other surround- 
ing towns — it would bo unnooossary to make any expensive line of 
wagon road in those directions, for the reason that we have rail- 
roads. The good roads in England and in France which we hear 
about were built at a time when they were necessary. Those coun- 
tries commenced making good roads two thousand years, probably, 
or at least one thousand years before the white man landed on 
Amerir.*an soil, and it would be strange if they did not have good 
roads ))y this time. I venture to say that even in those countries, 
which stand so far ahead of us in this way, they sometimes have bad 
roads, as we do hero. Good roads arc coming our way in this coun- 
try, and they are l)ottor now than ever, and I venture to say that 
every decade from now on will find them better improved than the 
decade previous. I believe that wherever the necessity exists for 
improved roads, and the funds are at command to build them, they 
will be built, and they ought not to be built before. I do not be- 
lieve that the man who owns a wheel, and that alone, should die- 
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tate to the farmer when and where he shall build a road and pay 
for it. That much about roads. 

"Another thing occurs to me in regard to canals for transporta- 
tion. Much has been said about the building of a canal across the 
Isthmus. According to the accounts which we sometimes read, it 
would look like a herculean task, almost impracticable. When 
you consider that an ocean steamer will have to be raised one hun- 
dred feet above the level of the sea, and then, at the other end, let 
down one hundred feet, that would seem a tremendous task. But 
when we come to compare that with things already done, not far 
from our own home, we can realize that it is practicable. Go to 
the Welland Canal, where there is 410 feet fall between Lake Erie 
and Lake Ontario. There we have a canal which takes quite large 
vessels, and this 410 feet of rise or fall is accomplished in seven 
miles out of the twenty-three miles. On the first section it is a 
dead level; then the locks being — 27 locks in seven miles. That 
does the business, and there doesnH seem to be any very great diffi- 
culty about it. . There is tremendous traffic, and it goes as smoothly 
as clockwork; no difficulty about it at all, and nearly four times 
the lift there is on the other. So I believe it is perfectly prac- 
ticable. 

"The other points in the paper, 1 think, speak for themselves; 
and the only wonder in my mind is how the professor got the in- 
formation he has laid before us. It is certainly of great advan- 
tage to me, and I shall be pleased to have the opportunity to read 
it at my leisure after the proceedings are published. The same 
in regard to Brother Strawn^s paper.*^ 

Mr. Frost : *'The paper by Professor Brown is so excellent and 
covers so much ground, that it ought not to be passed by without 
notice. 

"In the last two years, I had the privilege of going over a good 
part of Europe, where the public works of which Professor Brown 
speaks are on view. First, regarding the roads: I agree almost 
entirely with the gentleman who just preceded me. There is no 
question of good roads coming along in the United States witn 
fairly respectable rapidity, as everything is done in the United 
States. As he said, the roads of Europe have been some two thou- 
sand years in building. Some of the Koman roads are still in 
evidence. It is about two years ago, year before last, just about 
a month later than this, I took a road down above the Appian Way 
from Rome. I went down to the baths at Atilla, and I will just 
mention about those baths with regard to the steam heating. The 
hot water is still there, and everything is in very excellent order. 
Of course, the baths have fallen in, but all the apparatus for heat- 
ing water is in very good condition, and when you think that six 
thouBand people used to bathe at a time, you can understand that 
it was quite a place. Going back, we went over the old Appian 



42 Ohio Society of Surveyors and Civil Engineers. 

Way, over which was transported all the military movements and 
everything to the sea. It is still there, but is not used. There is 
another Appian Way off two miles north, and that is where the 
traffic is. The road itself (tlie old A])pian Way) is about half the 
width of this room, and a good j)art remains as at the time of 
Caesar. On each side it is lined by great tombs — it was a cemetery 
on both sides. The remains of the great dead were buried there 
on each side of the road, so when they came in on their triumphal 
entries they did so in full view of their great ancestors, whom they 
worshiped; so that it gave a magnificence to it that we do not 
understand, jwrhaps. In the remains of the city of Pompeii, it 
looks like they never re])aired the roads. A few streets were given 
to traffic. They were laid with broad, flat stones, and the streets 
were about as broad as four chairs. All moved in the same direc- 
tion. There was no passing. There had to be some sort of signals 
where another would come in, as there could be only one team at a 
time. These stones were worn down in some places sixteen inches. 
This would indicate no repairing, so I suppose the engineering was 
cheap work. 

"As Professor Brown says, it is one of the things which strikes 
you very strangely when you come along Pompeii and find evi- 
dence of sanitary work, evidence* of ]^lumbing. They have taken 
up pipes and laid them on the wall, to show the character of the 
pipes. In the interior court of the houses, where the water ran, 
you find the plumbing, almost identical with what we have now. 
When you go to Naples, it strikes you that there is nothing new 
under the sun, and many things they were using we have not im- 
})roved on yet. 

"You find, in the southern part of France, the best roads in the 
world, though tliey are good all through France. They are tour- 
ists' roads, with no heavy traffic. They are almost entirely given 
up to Cook's tourists, and it is rare to see a heavy wagon. On a 
French road, every little ways you will find a man with a little 
pile of stones, and they are constantly repairing. If a little hole 
occurs, they don't leave it an hour, but repair it at once. The 
road is the finest road in the world. I drove over it one day, and 
it is certainly most magnificent. 'I'hen^ you find the very perfec- 
tion of road building. It clinil)S up over high mountains. There 
must be iiiosi ea refill grades to do this in comfort, and you drive 
do\^ni the mountain and go to Monte Carlo. These roads are built 
entirely for ])l(»asur(* drivini:, and an* the finest in the world. The 
roads an* kept iif) be(^aiise this is the resort of the very wealthiest 
people of Europe, and it is the finest, most lovely place, I may 
say, to go. So when you (onie to talking about good roads in 
Europe, you hav<' got to nvilize there is something besides mer- 
chandise traffic to go over them. ThcTc is hardly any merchandise 
traffic on them. FniiiHMliately you get over the Italian border, you 
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find poor roads. The result is, that where there are hundreds of 
people driving around in France, when you get over the border 
into Italy, you don't <ro out so nuicli through the country, and 
depend on going around in Konie and such cities. 

"It requires much money to build good roads — more money than 
the farmers of the United State.< can raise in taxes, to build such 
roads as you find in England and Scotland, because never a tourist 
goes over the road, except a wheelman may occasionally. 

"As has been Said, there are many bad roads in Euro})e. Where 
the soil is naturally good, as in Switzerland, the roads are very 
nice. It is like a great park. They have got to provide for tour- 
ists. The Swiss themselves don't keep horses; it costs so much, 
they make the women draw the carts. In walking uj) the street in 
Berne, a street a mile long, I called the attention of my wife to 
the fact that there was not a horse in sight, nor a carriage, on an 
ordinary day. Compare that with the traffic in Columbus or New 
York. There are pretty rough roads in the city of Berne, too. 
They have pretty nice roads through parts of Switzerland, too, but 
ever}'' where you see the men, boys, and women drawing the carts. 
They are kept pretty busy getting what they can from the tour- 
ists. The roads are not good in Germany and in Holland. You 
travel over brick roads right around out on the level plains, and 
the boats sail right beside you, for tlie canals are everywhere. They 
dgnH build brick roads as we see here, but they are very good. 

"In England and Scotland, we find a very fine system of roads 
and canals. 

'T[t is rather interesting, in Eome, to see the remains of one 
old bridge, a section built at the time of Caesar. Everything re- 
minds you of Capsar. But tlie conditions there and here are very 
different. Now it is a fact.that though the Pilgrims came along 
in 1620 and 1030, it was not until 1830 that anything was done 
in Massachusetts. In 1830 was the renaissance of Massachusetts 
and the United States, when the railroad came along. Life was, 
up to this time, ver}* primitive. Any man now sixty years of age, 
who knows anything about the Puritan life of the East, will recog- 
nize the fact that, up to 1830. there was comparatively little change 
in the life of the primitive country. 

"This paper of Professor Brown's is exceedingly interesting, and 
reviews these matters so clearly that it has l)een a very great pleas- 
ure, indeed, to listen to it : and es])ecially to one who has set»n 
some of these things and realizes the conditions. I am very glad 
I was present to hear it." 
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THE RIVERDALE SEWERAGE SYSTEM AM) THE SHONE 
PNEUMATIC EJEQORS. 

By Frederick J* CictLAHltTe. 

Dayton iB one of the first citit^s of Obio to adopt the eep&rati^ 
syatem of eewers, and to-day hx\^ fifty-five miles of sanitary sewere, 
and rapidly increaging that number every year. About fourte^i 
miles of this iystem were ctmtracted for and laid tluring the p^iat 
summer' and fall The opposition encountered during the first in* 
troduction of sanitary sewers has nearly all passed a^iray. The bene* 
fits derived, promoting a permanent groirth to the parts of the city 
enjoying its advantagoe^ are plainly noliecalile. Again* from » 
business standpoint, the citizens know thai the continual ejcpenae 
for cleaning vaults will ^oon ex*/e4^d the amount of the small ta^ 
for sewers, mtb nothing in return for the one, and a valuable per* 
manent improvement for the other. Real cgtate men will tell you 
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that well-to-do citizens contemplating the building of homes for 
themselves will not locate in the localities not sewered, and the 
result has been the rapid extension of our sanitary sewer system, 
which is giving general satisfaction. They regard it as essential 
to the health and prosperity of any section. Our best citizens do 
not fancy the idea of living in a section of the city honeycombed 
with vaults and cesspools, impregnating the soil with deposits which 
produce disease and deatli. To overcome this condition, the citi- 
zi'ns of Riverdale, one of Dayton's beautiful suburbs, petitioned 
the Board of City Affairs and the City Council for the sewage of 
that suburb, 

Riverdale has a population of from 4,000 to 5,000 people. The 
entire territor}' borders on the Miami and Stillwater rivers, the 
Miami River separating it on the south from the central portion of 
the city. (One-half of this territory is too low for a gravity sewer 
outlet, because the sewage must be conveyed across the river, using 
tlie same outlet constructed for the central portion of the city, which 
outlet is the Miami River, at the .southern extremity of the city 
limits. This outlet was approved by the State Board of Health, 
which has been a legal requirement in this State since 1891 to the 
introduction of any system of sewage. To accomplish this, and to 
avoid pumping as much as possible, a liigh or gravity line and a low ^ 
line of sewers was constructed in Riverdale, with a difference of* 
.'>.50 feet in the elevation of the two lines at the point where they 
cross the Miami River. To overcome this difference in elevation, 
1 in 350, two Shone ejectors (duplicates) were placed at the comer 
of Lehman and Hydraulic streets, the lowest point in Riverdale, 
lifting the sewage from the low line into the high or gravity line, 
and then both lines flow by gravity across the Miami River through 
an inverted iron siphon ten inches in diameter, having a hydraulic 
gradient of 1 in 350. The outlet sewer on both the high and 
low lines consists of twelve-inch vitrified sewer pipe, the submains 
of ten- and eight-inch, as shown on the plans. Nothing less than 
eight-inch pipe was used. All sewer pipe used was three feet in 
length, with sockets throe inches deep. This length of pipe, with 
the deep sockets, was used in order to lessen the number of joints, 
and the better to cement them, and thus to reduce the seepage to a 
minimum, as the elevation of the sewer in the low line is about low 
water mark in the Miami River. 

The cementing of the joints was also watched closely on account 
of the roots of the North Carolina Poplar, with which many of 
our streets are planted, finding their way into tlie s(»wer pipe if but 
a small crevice is left, and coin])letely closin<i tlic pipe within" a 
short time with a fine, threacllike growth of roots. 

The Hydraulic Race is crossed three* times by an invert(Hl iron 
siphon, one of six and two of eiirbt inches in size. 

Man-holes on straight lines were made clli])tical in shape. 3x4 
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feet, with channel pipe tlirough them. Junction man-holes were 
made circular 3^ feet in diameter. 

Flusli-tanks are 4 feet in diameter, the Miller automatic siphon 
being used, which has given good satisfaction in our other sewers. 

House connections are 5 inches in diameter. In nearly all 
cases the sewer was placed in the streets and below cellar floors. 
The excavation varied from 5 to 14 feet. Portland cement mixed 
in the proportion of one measure of cement to one of clean sand 
was used for the joints on part of the work, but, on account of the 
difficulty of getting clean sand, Buffalo and Utica hydraulic ce- 
ments were used neat for the balance. Stakes for the alignment of 
the sewer were driven on the left-hand side of the sewer looking 
toward the higher level, 3 feet from the center line and 25 feet 
apart. Grade lines were given every 25 feet in the trench by means 
of iron stakes 1\ feet long, the tops of which were set 2 inches 
above the cylindrical part of the pipe. A line was stretched over 
these stakes, and, by means of a 2-inch gauge, the pipe was set to 
grade. 

I have placed on the wall before you a map of the territory, 
together with the plans and profiles, and will therefore not go into 
a detailed description of them. But there is one feature of the sys- 
tem of which I want to speak, as it deserves special mention, and 
that is the Shone System of raising sewage from a low level to a 
higher one, by means of a pneumatic ejector. This is an automatic 
appliance for pumping the sewage by compressed air. Dayton is, 
perhaps, the first city of the State to use it. The problem present- 
ing itself in the sewage of Kiverdale was, how to give the low-lying 
territory a perfect system of sewage. Natural gravitation was out 
of the question. To discharge all the sewage into one common 
cesspool or vault, and then pump therefrom by means of a steam 
pump is objectionable and olfeusive to the neighborhood in which 
it is plac-ed, is not self-cleansing, is unsanitary, and requires a 
constant attendant. By the Shone Ejector System all of these are 
avoided. All the sewage from the low territory is conveyed by 
gravity through ordinary sewer ])ipe to the corner of Lelmian and 
Hydraulic stnvts, where two Shone Pneumatic Ejectors (dupli- 
cates) are placed in a cast-iron water-tight chamber 12 feet in 
diameter. This cast-iron chnuiUM- rests on a i)ed of concrete eight 
inches thick, and consists of thirty pieces of cast-iron circular parts 
bolted together by means of •" holts and then caulked with f" 
extra strong lead pipe, uiaking it perfectly water-tight. The 
bottoui of the chamber is twenty feet below the surface of the 
ground, where locatcM.!. and tlie water would rise nine feet in 
Ihe ehaml)er if admitt(^d. It is located at the intersection of the 
two streets, and has an ordinary two-foot iron man-hole cover on 
top. which is all tliat can l)e seen of it from the street. These 
ejectors have a capacity of ;V10 gallons each per minute, and are 
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to be used alternately every week, to keep the flow-pipes, which are 
connected, from becoming clogged. 

The lift at ordinary stages of the river is 5.5 feet, and, at high- 
water stage, 18 feet. The sewage is conveyed into one of these, 
and, when filled, compressed air is automatically admitted, forcing 
the sewage into the high or gravity line. The outlet of the ejector 
being from the bottom, all the sewage, including everything 
brought down the sewer, solids and all, is discharged out of the 
ejector chamber. If you have the supply, a 340-gallon ejector will 
fill and discharge itself in about one minute. 

The power in this case is derived from an air compressor actu- 
ated by steam placed in the Water Works Pumping Station, and 
conveyed by a 4-inch cast-iron pipe a distance of 6,000 feet to the 
ejector. The reason for placing the air compressor at the Water 
Works Pumping Station is because it is owned by the city, and 
requires no additional help to run it. When first operated, owing 
to various improvements under way at the Water Works Pumping 
Station, where the air compressors are located, continuous running 
of the compressors could not be secured, so we were compelled to 
allow the sewage to accumulate for from twenty-four to thirty- 
six hours, when they were started, and the sewage expelled. Xot 
many connections having been made, this could easily be done. 
This mode of disposal required daily attention, until the improve- 
ment's at the Water Works Pumping Station were completed, but 
now they are runnino- constAutly. The flow into the ejectors is not 
very heavy as yet, but ))y means of a heavy usage of the flush-tanks 
we manage to o]M»rate the ejectors every twenty of thirty minutes. 

Tlie only condition that would cause the ejectors to fail to 
operate would l)e tlie introduc^tion of some hard substance, such as 
a lead pencil or small stick, and its being caught under the back 
])rrssure «rat(', in which case the air valve would remain open. Th.-» 
increased speed of the c()nij)ress()rs would then indicate this trouble 
at once. To remedy this, start the ejector not in use, close the valve 
of the disabled ejector, and remove the obstruction. 

The action of the apparatus is as follows: 

Th(» sewa<re ^^ravitat"S from the stivers through the inlet pipe 
A into the (»jector. nnd irradually rises therein until it reaches the 
under side of the hell D. 

*'The air at jitnios]>heric pressun' inside this hell is then enclosed, 
and till' sewji^^e continuin<r to rise around ii, its buoyancy is suffi- 
cient To lift it with I hi' spindle, etc., and to open the compressed 
air admission valve \\. Tlie compressed air thus automatically ad- 
mitted into tln' ejector presses on the surfjce of the sewage, driv- 
ing the whole of the contt^its before it throu^di the bell-mouthed 
opcMiiuL: at the bottom, and throu'rh the outlet ])ipe B into the high- 
lev(»l gravitation sewer. The sewa«:e can only escape from th^ 
ejector by the outlet pii>e. as the instant the air ])ressure is ad- 
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mitted upon the surface of the sewage the valve on the inlet pipe 
A falls on its seat and prevents the fluid escaping in that direc- 
tion. The sewage passes out of the ejector until its level falls to 
such a point that the weight of the sewage retained in the cup C, 
which is no longer supported, is sufficient to pull down the bell 
and spindle, thereby reversing the compressed air admission valves, 
which first cuts off the supply of compressed air to the ejector and 
then allows the air within the ejector to exhaust down to atmos- 
pheric pressure. The outlet valve then falls on its seat, retain- 
ing the liquid in the sewage discharge main ; and the sewage flows 
through the inlet once more, and so the action goes on as long as 
there is sewage to flow. The position of the cup and bell is so 
adjusted that the compressed air is not admitted to the ejector 
until it is full of sewage, and the air is not allowed to exhaust until 
the ejector is emptied down to the discharge level. Tims the ejec- 
tor discharges a specific quantity each time it operates." 



Mr. Bowen: ^TDo you know of these ejectors being used on t 
large scale?" 

Secretary Cellarius: "They were used at the World^s Fair, 
where they actually disposed of 24,000,000 gallons per day. There 
were twenty-two different stations where the sewage was collected 
and disposed of by the Shone Ejectors, as the sewage was treated 
before emptying it into the lake. Perhaps the next largest system 
to the one used at Chicago is at San Francisco. Ithaca, New York, 
has a GOO-gallon ejector (in duplicate). I may say that these 
ejectors are always placed in pairs. Whiteplains, New York, has 
one of 300 gallons, where the sewage is raised ninety feet. Dayton 
has one of 340 gallons. I believe tliore are six or seven different 
sizes of the Shone Ejector, varying from 100 gallons to 1,000 gal- 
lons per minute. They are also used quite extensively in Boston, 
New York, and Chicago, in large bnildiniis whon^ the collar floors 
are below the sewer level." 

Mr. Frost: "How many gallons of sewage per day are taken up 
by these ejectors?" 

Secretary Cellarius : "Tliese ejectors at Dayton have a capacity 
of 340 gallons per minute, but they do not discharge themselves 
every minute, though they can do it. An eight-inch pipe will fill 
the ejector in 50 seconds and empty it in about 10 seconds. 
They will fill and discharge in a minute, if they have the material. 
Bui in our case, at the present time, it takes about a lialf-bour to 
fill and discharge. Tt depends upon bow many connect with the 
sewer, and how ofton per day the flush-tanks are working." 

Mr. Peters: "I would like to ask the gentleman if any pro- 
visions are made, or what tbev are, to take care of the sewaire, or 



50 Ohio Society of Surveyors and Civil Engineers, 

prevent great damage, in case the working parts should get out of 
order?'' 

Secretary Cellarius: "The high line does not connect with the 
low line, but goes right across the river through an iron pipe by 
gTiivity. In the low line, the only provision made is duplicate 
(gectors, so if one is out of order, the other can be used/' 

Mr. Peters: "Will one take up the work automatically if the 
other iiets out of order ?" 

Secretary Cellarius : "No. One must enter the ejector chamber 
and start the ejector not in use and close the valve of the disabled 
one, which takes but a few minutes, in which time no damage can 
be done." 

Mr. Bowen : "Is the compressed air supplied constantly ?" 

Secretary Cellarius : "Yes, sir." 

^Ir. Bowen : "And automatically ?" 

Secretary Cellarius : "Yes, sir." 

Mr, Bowen : "So it is always in working order?" 

Secretary Cellarius : "Yes, sir ; always in working order." 



Municipal Improvements of Shelby, Ohio, During the Year I900« 

By J. B. Weddell. 
To the O, iS. of E. and C. L\, Columbus, Ohio: 

Brothers : In the following statements 1 have tried to be brief, 
and yet leave out none of the essentials, in a synoptic way, of the 
construction of certain municipal improvements made in Shelby, 
Ohio, during the year last past. 

I'licy were the laying of 20,873 square yards of sheet asphalt, 
1,30 J square yards of macadam, bordered by 14,823 linear feet of 
artificial curb and gutter, the building of thn*e miles of sanitary 
and 2,700 linear feet of storm sewers, the building of sewage puri- 
fioation works, and the ])artinl construction of the terminal of The 
Citizen's Eloc'iric Kailway of Mansfield, Ohio. 

PAVING. 

Bids wrre asked for brick and asphalt, with both natural an.l 
artificial curb. 

Th«' ;:cncral mpiircnicnts of the specifications were: 

A o-year frnaranty on both brick and asi)halt. 

A ."i-incli concrete base — nntural cement. 

As])bnlt (if slieei ) \}, indies of surface on 1 inch of cinder. 

Grout filler in brick. 

10% retainer on ])artial ])nynients. 

Cash in full, includin<: retainer, when work coin]deted and ac- 
cepted. 

Analysis of proposals showed the lowest and best bid for brick . 
to l)e 7 cents Indow lowest for asphalt. 



1 
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Property-ownerB filed petitiorua with Council statiug llieir pref- 
erence of kind of paving, which showed a large majority of front 
feet for asphalt 

The award (except for macadam) was made to tlie Ayers As- 
phalt Paving Company, of Zanosville, Ohio, for Trinidad Lake 
Asphalt and artificial curb and gutter, whose bid I'stimatcd a total 
of all items of $1.98 per square yard, whole work complete. 

The excavation amounted to about 16,000 cubic yards. 

A short street, HOG feet in length, was imi)roved ; *l*l feet wide 
U*tween curbs, with 9 inches of macadam bordered with artificial 
curb and gutter, of same cross-sections as shown upon above dia- 
gram, and cost, for the whole complete, all items. $1.1.") per square 
yard. 

SANITARY SEWERS. 

These are all eight lines, and were contracted to W. J. Townsend 
& Company, of Cleveland, Ohio, for lal)or only, except the brick 
for accessories, whose proposal was 4S cents per lineal foot of sewer, 
$26 for man-holes, $38 for fiush-tanks, and $3 for lamp-holes. 

The trenching averaged 10 feet deep. 

STORM SEWERS. 

3,600 feet of 12-, 15-, 18-, :20-, and '21-inch piin*, and cost, in 
round numbers, $8,700. 

PURIFICATIOX WORKS 

are built on the intermittent filtration plan, and, at present con- 
sist of two filter beds and two storage ivservoirs, with plan for 
others when needed. 

One bed is 60 feet wide and K") feet long: the other is 140 feet 
long— one end CO feet and the other end loo tVi't — being a surface 
of 25,480 square feet in both. 

The beds are undenlrained with li" scwrr pijM' laid in straight 
lines 20 feet apart, with iins<»aled joint? wrai/iH'd in om* thi(km»ss 
of cheese-cloth, with lamp-hob's at each end. and all >raihered into 
a 10" line connecting with the ouilet. 

The filtering material is two feet deci) alonir tlu* lines of under- 
drains and 18 inches in center between drains. 

Owing to the difficulty of olitainini' enon.irb <'»f snitable «:ravel to 
fill the entire area of the beds, 4«a(li <lrain was overlaid the full 
depth 6 feet wide with gravel, and the spates beiwcm tilled with 
frood coal cinders. 

RESERVOIRS 

are each 10 feet wide, 21 fe<'t Ion*:, and an avera.L'** de]>tb of <i ff»*t. 
They are lined and bottomed with vitrififd bri'k laid in ^^ood 
mortar and covered with a ti^ht board top divided into fonr sec- 
tions. Screens are placed to interee])r and hold all -n]H'rnatant 
matter and coarse Rolid? from passiin<r th(» filters. 
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Distributing trenches of 10" and 12" half sewer pipe lead to 
different parts of the beds. 

The works were opened for use about November 1, and treated 
daily 200,000 gallons sewage, which was greatly diluted. 

Samples of crude sewage as it entered the reservoirs and of the 
effluent at the filter outlet were taken, and show a highly satisfac- 
tory result — exceeding expectations. 

The following is the total cost of the works : 

Kilters— Gravel, 550 cu. yds. (? 40c $220 00 

Cinders (n 10c 71 00 

I>abor and pipe 1944 55 

Reservoirs— L. & M 710 70 

Engineering: and incidentals 100 00 

Total $2746 25 

Views of the filters taken from different sides are herewith at- 
tached, and also a print of detail plans of the work in section. 

It is the opinion of the writer that sewage purification works, 
upon the above plan, are within easy reach of all smal Itowns and 
cities, l)eing the cheapest and best method where land and material 
can be obtained at small cost. 



After completion of his paper, Mr. Weddell entered into an 
explanation of some drawings on the blackboard, illustrating the 
general plan of the sewage purification works at Shelby, Ohio. 

Continuing, Mr. Weddell said : "The works are not now in use, 
because of the season, the intention being to use the works during 
the summer months, from the first or middle of April until prob- 
ably the middle of December; then turn it from the place of dis- 
tribution into the main channel and let it run on. This sewer [in- 
dicatin^r on drawinjr] is of the r-ame size as the main outlet con- 
nected witli the reservoir. 

"1 have ])hotoo:raphi(.' views of the filters here which any one who 
wishes to flo so may examine, and also plans of details of construc- 
tion of tlio reservoirs and beds. 

**I also have \\vyv a sot of specifications which contain the fig- 
ures of the proposal of the contractor for the work." 

Mr. Kemmlcr: "Do you know what rate of purification you 
<rot from th(^ beds when you made an analysis?" 

Mr. Wofldoll : "There was no analysis made other than what 
we conchuled from nj)pearaiiees. It lxMn<r wIkmv no water is taken 
from the stream for domestic purposes, about all the requirements 
necessary would be to meet with the approval of the people in that 
locality, which would he aeeomplished even if the appearance were 
not so <rood as the efllnent showed. The eflluent was as clear as 
anything could be. In fact, th(^ stream into whi-h the effluent was 
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turned is a very dirty stream. A tube works turn iu an acid which 
e-olors it a brick color, or yellow color, for miles, and kills all the 
Jiah.'' 

Professor Brown : ^^I would like to ask, what is the use of the 
two tanks ?" 

Mr. Weddell: "To gatlier the solids until such time as they 
xieed cleaning. The solids are held there.^^ 

Processor iirown : "Does the sewage run through the tanks on to 
xhst beds continually T^ 

Mr. WeddeU: "Ye^ sir." 

Professor Brown : "Do you change from one bed to the other V 

Mr. Weddell: "Yes, sir." 

Professor Brown ; "At what intervals ?" 

Mr. Weddell : "That will be done as judgment may determine 
or dictate." 

Mr. Strawn : "Did I understand that the cost of that engineer- 
ing was a little over a hundred dollars ?" 

Mr. Weddell: "The engineering was done in connection with 
Cither work. The engineering there was the work done upon its 
construction principally." 

Mr. Origgs : "How many times are the tanks filled ?" 

Mr. Weddell : "As they rise and are filled, they overflow." 

Mr. Griggs : "What relation to the quantity of sewage ?" 

Mr. Weddell : "Do you mean what proportion of solids to the 
amount of water?" 

Mr. Griggs: "No; I mean how many gallons of sewage a day, 
and what is the capacity of the tanks ?" 

Mr. Weddell: "The tanks do not hold much, but are more to 
gather the solids as they come along than for any other purpose ; 
and when that needs to be takeu out, one is closed and the other is 
put in use. It is pumped out, deodorized with crude carbolic acid, 
distributed upon tiie land, and plowed under.'' 

Mr. Griggs : *TVTiat population is served with this plant ?" 

Mr. Weddell : "About five thousand population, but all are not 
connected with the sewer." 

Professor Brown : "How long was it in use this fall ?" 

Mr. Weddell: "About a month." 

Professor Brown: ^T'Hiat was your experience as to the top? 
Was there any collection of sediment on the top of the cinders?" 

Mr. Weddell : *TBut very little. It disappeared in a little while 
after it was turned oil." 

Professor Brown : "So the per cent, is the same apparently as 
in the beginning?" 

Mr. Weddell: "Yes, sir." 

The Chair: ^Tfr. Frost is with us this evening, and I under- 
stand the subject of sewage disposal is a favorite one with him. 
We would like to hear a few words from Brother Frost." 
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Mr. Frost : "^£r. President and Members of the Society : I can- 
not say tliat I am an expert on the subject of sewage disposal. I 
first became interested in the matter of sewage disposal through 
tlie construction of the Plainiield sewage system. There we have a 
farm of fifty-one acres, of which about seventeen are put into the 
sewage disposal works on the principle of downward intermittent 
filtration. There is probably nothing yet produced which is able 
to take the place of downward intermittent filtration. 

"The British government, which set the standard of purifijca- 
tion of water the highest in the world, perhaps, has insisted that, 
no matter what system of sewage disposal is used, that the final 
disposition is that it must be returned to the land by a system of 
downward intermittent filtration. The great trouble has been to 
get rid of the sludge. That has ])een the great bugbear of sewage 
disposal. In the British societies, more tlian in this country or 
any other country, perhaps, the subject of the disposal of the sludge 
has been discussed ])y the principal sanitary engineers of England. 

"I suppose I am talking to men who keep pretty well along with 
the subject, and who are, perhaps, quite as familiar with it as I 
am; but it has been my good fortune to l)e able to visit personally 
some of the principal sewage farms in Kngland, and also the latest 
fad, that of the septic tank and contact bed. 

"Speaking about this thickness, the depth of the material that 
Mr. Weddell placed in the Shelby bed, a year ago last August, at 
a convention in London, among other discussions, was one regard- 
ing sewage disposal works which take the Middlesex side of Tjon- 
don. You understand that the sewage of London is so enormous 
that it is beyond our conception. There is an experimental bed of 
one acre at the works, where one million gallons of sewage is dis- 
posed of in twenty-four hours. The sludge is first deposited, 
however. All the sewage that comes down goes through the lim- 
ing j)roce6S, and is turned to those bods. It takes a fleet of thirty 
vessels to take away the sludge, each vessel carrying one thousand 
tons of sluflgo. Wlion you land on one of those vessels, you would 
not suspect that tlioro are there one thousand tons of indescribable 
filth in tho holH — if is so clean and nice. When you go onto these 
beds, you neither see nor smell sewage. Tho sewage is brought in 
from below, and tho gauge shows yon just how high it is. So it would 
seem from that that you can got very good sewage disposition with- 
out groat oxponso. Walking haok to tho train with the resident 
onginorr. ho ^aid there wore five foot of stuff on that bed, and he 
really thought it in juror] tho working of it: he thought a reduc- 
tion of onr foot in thiokin'ss wouM Ik^ hotter, hut not more than 
one foot, r said to nio, and ho is one of the loading authori- 
ties in England. 'Ynn want to nuiko a nolo of that, for it is a very 
important assiTtion.' 1T<^ said ho had d^oidod that four feet was 
tho niiniiuuin d«'])th whirh should he put ovrr tho drain pipes, and. 
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while many people put five or six feet, four feet were sufficient. If, 
as Mr. Weddell says, they only want to change the color, so the 
people will be satisfied, it doesn't make any difference, if they can 
hold the cinders downi. But if you are undertaking to attain any 
standard of purification, the two feet would be of no good what- 
ever. I think the depth should be four feet, and five feet when 
the effluent i? used for drinking purposes. 

"Over a great part of London the drinking water is taken from 
the Thanierji, and tlie effluent •from the sewage farms goes into 
the Thames, so it is necessary that it be thoroughly purified. 

**The septic tank at p]xet^r has Ijecome celebrated. Perhaps I 
am rei>eating what you may know, still one wishes to become fa- 
miliar with these things. Exeter, it may be remarked, was the 
first city in England to adopt a sewage system, and now it is the 
first to adopt this septic tank system. It is an experimental process, 
and the whole area of the experimental system is not larger than 
this room — not as large as this room, land, tank, and everything 
combined. It is a very nice example of what can be done for 
hospitals, public institutions, schools, large private residences, 
on farms, and places of that nature. And 1 think it might Ix^ well 
to impress upon the people, upon the younger engineers, that there 
is not a field of so great promise for emolument to engineers as 
the disposal of sewage and purification of water, 1 think most espe- 
cially in the disposal of sewage. I think the study of the disposal" 
of sewage will be about as profitable to the youne: men as any 
branch of engineering he can well take up. The legislation of the 
country is tending all the time toward the ])urification of our rivers 
and toward the prevention of pollution of the same. Under the 
laws of New Jersey, we have got to purify the sewage, and it is 
coming that way in many other States. I think it is coming that 
way in Ohio. So it is becoming one of the living questions of cities, 
what to do with the sewage and how to purify it. That is now a 
vital question in this city, and I think the city authorities are act- 
ing wisely in waiting, l)ecause we have not got to the ver}- best 
thing yet in the way of sewage purification. 

*This septic tank, however, is a very nice thing, and the origina- 
tors of it are ver}' enthusiastic in its use. No doubt, in this coun- 
try' it will come along mon^ rapidly than in England. England 
now has only two experimental tanks, and my city, Plainfield, has 
started to build the largest in the world. Tlu^ septic tank system 
is not having the progress in England that it has here. England is 
very conservative. Tn order to ^oi money for such improvements. 
they must go before the Eocal Governing Board, and th(»n tliev 
can't always get it. It was not ap]>rov(M^ at Exeter, so it was un- 
dertaken in this experimental way without aid. Tn this country. 
we have several small ]dants — all v(tv small. This at Plainfield, 
if th«> plans are carried out in their entirety, will be tlie largest in 
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this country. Mr. Cameron, the patentee of the septic tank system, 
is a very excellent engineer, and naturally has very great faith in 
the system, and they are going to arrange for the disposal of all 
the sewage of Exeter on that basis. I think it is the coming thing, 
even in this country in small interior towns. It takes up very little 
ground — is nothing but a great cesspool, a tight cesspool, in which 
the heavier material is intercepted, and depends for its success on 
the bacteriological process. One class of bacteria takes possession 
of it and breaks down the solids, and this is deposited, and you 
don^t have any sludge. So that seems to be the most feasible dis- 
position of sludge. There is so little sludge, and it can be so easily 
disposed of, that it practically does away with that problem. After 
the disposition of the sludge, the material runs out over an aerating 
area, and there another class of bacteria takes possession, 

"Speaking of the sewage disposal problem here in Columbus, 
summer before last I was at Birmingham, where they have a farm 
four miles long and one mile wide. They have large works, with 
big pits in which the sludge is deposited and dug out with steam 
dredges and carted away in dump carts and deposited on the land, 
where it is dug-in one acre a week, until they have covered the 
ground (156 acres), when they return to the first ground. They 
raise large crops there, but it is a horrible place, I must say. I 
would not want to live there. There is only a small part, of about 
a thousand feet, that is somewhat offensive. On the rest of the 
four miles you would not know anything about it. They expect 
to increase it. It is an enormous thing, employing sixty men. If 
the land is suital)le about Columbus, there might be an opening 
for this system, but the question has been discussed by men far 
abler tlian I am to discuss it, so I am not giving any opinion in 
regard to Columbus. But before going into sewage farming .in 
this country, we have got to bring in men trained on sewage farms. 
You can't take* ordinary faruiers and put them on sewage farms 
and have them work successfully. They have got to understand 
the proper crops which are adapted to this kind of farming, under- 
stand when there is an excess of water, and so on. We have got 
to have men from the En<rlish farms or the vast fanns in Berlin. 
I don^t think so much of the French farms, as they use the farms 
for raisins? vegetables for the Paris markets more than for any 
other crops. 

"As I remarked before, I think there is no more practical study 
to-day than the ean^fnl study of the disposal of sewage for young 
engineers. It is really just in its infancy. There are going to be 
many small systems in the interior towns, where it will not pay 
the l)i.ir experts to <ro, Inii for engineers in centers like Columbus 
there will be a larire field in Ohio." 

"Mr. Strawn : "Dirl you ascertain the cost of the works per thou- 
sand inhabitants?" 
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Mr. Frost : "No ; I don't think the cost of them is given. Under 
the laws of Great Britain, the details of such improvements have to 
be gone into very minutely, and the literature of the Exeter tank 
is very voluminous, on account of the examination of experts, and 
BO on, and that can be secured by addressing Mr. Cameron, of 
Exeter. They have an agent here, and have taken out a patent 
here. This system at Plainfield is going to cost about forty thou- 
sand dollars; the population is about twenty thousand. Mr. Os- 
good is going to advertise for bids for the tank this week or next, 
and it will cost, the first one, about ten thousand dollars. The 
ground is there, and all they have to do is to put the material on 
it. They expect to spend about that. They have not put that in 
public print, but 1 know from the engineer. The original cost of 
the intermittent filtration beds at Plainfield was about thirty thou- 
sand dollars. This new system will take care of a million gallons, 
twice what we are running now. It is an exceedingly nice thing, 
because it is all covered in and out of sight. 1 think much of the 
offensive smell coming from sewage disposal works comes because 
the people look at it; before they get a spoonful of sewu^j^e in the 
beds a farmer will hold his nose when going past the bed — purely 
imagination. I think if a good, high fenii* were built around it, 
tlie farmer would not have smelled it.'' 

Mr. Weddell: *^ln reference to the ihiekuess; of that filtering 
material, some time before that thickness was determined on, we 
had a meeting at Cincinnati. While there, we wont to tlie station 
where they were taking water from the river and delivering it to 
the people by their process. I think they had fiftoc^n tanks there 
holding a hundred thousand gallons (»aoh. Soni(^ liad five, some 
three, and some one foot of sand: and they said that the tank hav- 
ing one foot of sand in it gave as clear, pure water as the one whidi 
had five in it. The water was quite dirty there, and it was necessary 
to take off an inch of material from the top and replace it occa- 
sionally. If this was true there where they were usin^r tlie different 
for drinking water, and gettin<r a result so satisfactory for this 
purpose with these filters, we thought we could build filters of two 
feet 80 much cheaper, and c(M-tainly ^rot the results nec(^ssary in 
our case. This would induce places to take up that kind of a 
method and put in that kind of work that otherwise! would not feel 
able to do it. That is one of the feats of engineerinir to-day — not 
so much the building of great works as the giving to the people 
what they need at the lowest possible cost.'' 

Mr. Frost: "The process of sewag(» imrification is not one of 
straining; it is a process depending u|)on the bacterioloirical action, 
and the two great essentials are time and oxygen, and if it is put 
through too fast you don't get the (MHuent pure. You have irot to 
have time and you have got to have oxygen in order to give tlu* bac- 
teria time to work. People hav(^ an idea that the filter bed is a 
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straining process. It is not a straining process, but depends on 
these minute organisms wliich feed on the sewage, and y.ou must 
give them time to do that feeding, which you do not do if you put 
it through too fast. There must be time given for the accomplish- 
ment of this work. When water is put on, it takes about seventeen 
days to do the work. That is increased by inoculation or vaccina- 
tion — taking some from other beds and putting it on hastens the 
process." 

"If there is no desire to discuss this subject further, perhaps 
there may be a wish to further discuss the matter of legislation, 
which was brought up last evening and laid on the table. If so, 
time will now be given." 



COMPARISON OF METHODS OF COMPUTING EARTHWORK. 

By Prof. W. H. Bouohtox. 
A. Scope of this Article. 

1. A treatment of problems arising in railway work would 
be a fairly complete treatment of the whole subject of earthwork 
calculation, for railway work presents samples of about every 
class of earthwork problems. In order to make a comparison of 
methods of calculation it will be sufficient to confine attention to 
the formation prismoid. The special problems on the same, such 
as side hill work, widening for sidings or additional tracks, flat- 
tening for slopes and correction for curvature would not affect the 
conclusions to be drawn, and they will not be considered. Neither 
do ditches, crossings and foundation pits require treatment. 
Borrow pits might fairly receive some attention, since different 
methods of calculation are used, but such discussion of them as 
needs to be given occurs in the treatment of the formation 
prismoid. 

2. Definition of Prismoid. Many definitions of prismoid are 
given, the oldest being c^uite restricted and the latest quite broad. 
AH insist on a solid having two parallel faces. Some require 
these faces to be dissimilar but of the same number of sides ; 
others make no such restriction. Some require the other faces to 
be planes ; others permit warped, cylindrical and conical surfaces. 
As the common prismoidal formula applies to all these solids, we 
may as well include them in the definition. A prismoid, there- 
fore, is a solid having as bases two parallel polygons, and the 
other bounding surfaces being such that all the dimensions of 
any section parallel to the bases are linear functions of the dis- 
tance from either base, and therefore the area of the section either 
a linear or quadratic function of the distance from the base. 

W, Description of Methods. 

3. Prismoidal Formula. V= e^ (A^ + A, + 4 M) Where 
V=volume in cu. yds., L=length between parallel bases, A^,, A^ 
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and M=areas in sq. ft. of the ends and a section midway between 
the ends. 

The proofs of this formula have varied with the definitii)n8 of 
prismoid. When all bounding surfaces are planes, the solid 
may be divided by planes into prisms, wedges and pyramids all 
having one dimension =L. 

The simple expressions for the volume of these can be written 
in the form of the prismoidal formula, which is therefore true of 
the whole solid. Another method is to join any point of the 
midsection with all the vertices of the solia, thus dividing it into 
pyramids. The simple expressions for these are written and 
combined appropriately to give the formula desired. 

Under the broader definition of prismoid adopted here the 
proof runs as follows : Write an expression for the area of a 
section parallel to the bases. It will be a function of the dimen- 
sions of one end and its distance from that end. Regard this 
distance as a variable and integrate the expression between the 
limits O and L to get the volume of the solid. The result can 
be shown identical with the formula above. 

The use of this formula requires to compute the end areas from 
the dimensions taken when cross-sectioning and the mindlu area 
from the means of the end dimensions. 

4. Henck's Formula. For three level work. V=eFa7 [ (d+d') 
c + (d,-f d\) c, -h D C -f D' C -f Hh + h, + H + h' + h\ + H) ] 
where V=voL in cu. yds., L=length, C=center height from sur- 
face of ground to road bed, d=horizontal distance from center 
stake to slope stake, h= height from slope stake to road bed. 
Accents distinguish right and left sides, subscripts distinguish 
first and second end sections, capitals D, C and H are dimensions 
at extremities of diagonal surface lines. Linear dimensions all 
in ft. 

This formula applies to cases of all bounding surfaces planes, 
and it is necessary to note position of surface lines while in the 
field. It is proved for the portion of solid on one side of center 
line hy drawing lines from one slope stake to all the other ver- 
tices, thus dividing the solid into pyramids; the simple expres- 
sions for these are combined and generalized into the formula as 
given above for both sides ot center lines 

This formula is adapted only for three level work. When in- 
termediates are recorded, Henck passes vertical planes through 
all surface lines to the plane of the road bed, thus dividing the 
solid extended into truncated triangular prisms all having one 
base on the road bed, and the lateral edges being the various 
center and side heights. These prisims are computed separately 
and added, and the two frustums outside the required solid, 
lying between the slope planes and the road bed, are deducted, 
giving the final result. 

6. Davis' Formula. This formula was learned from Prof. J. 
B. Davis, of University of Michigan, and as far as the writer 
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knows has not been published. V = ^ [ | (h ^ 5 d) — i,* ] or V = 
t [ 1 (i ^ i 1 d) — r¥« ] where V and L are as before; n=height 
of any record point of a cross section above slope plane; d=hor- 
izontal distance from any record point to next record point, right 
or left, on same cross section ; b= width of road bed ; s=ratio of 
slopes horizontal -k- vertical. Linear dimensions all in ft. 

I d for any h=sum of the d to right and the one to the left of 
the given point on same cross section together with all d's on the 
other cross section included between enSs of surface lines that 
run to given point on first cross section. 

On three level work there are only two h's to be used, the 
heights at slope stakes being equal to zero. This formula applies 
to the same kind of solid as Henck's, but is not restricted to three 
level cross sections. To prove the formula, consider the solid 
between the end sections, the surface of the ground and the slope 
planes extended to an intersection. This is divided into pyra- 
mids, but not having a common vertex as in Henck's proof. 
One of these is peculiar and may be called a double wedge having 
its length =L and one edge in each end section. The simple ex- 
pressions for these pyramids are combined and generalized into 
the compact form of the first term of the formula and the volume 
of the grade prism (= ^ . |i) subtracted. 

In five level work where the intermediates are taken at the 
edges of the road bed, use cefnier heights to road bed as ordinarily 
taken and omit the subtractive term in formula. Omit this term 
also for borrow pits; 

If cross sections are irregular beyond the road bed, the h's for 
such intermediates should be figured to slope planes, while the 
heights at center and at edges of road bed may be taken to road 
bed only and the last term of the formula again omitted. 

6. Mean End Areas Formula. V= 5"^ (Aq + A J where the 
notation is the same as before. This is ecjuivalent to considering 
each end section as extending of the same size to mid-length. 
No proof can be given, of course, as the formula is only approx- 
imate. 

7. Mean Knd Areas with Prismoidal Correction. For three 
level work C - r^^a? U'-t\ ) [ (tl -^ d' ) — (d, + d/) ] where C= cor- 
rection in cu. yds. to be subtracted from result found by mean 
end areas formula to get the correct volume. 

Other notation same a> in Henok's formula. 

The formula is derived hv"^Titing general expressions for areas 
of end and middle sections of three level work, assuming the 
ground surface warped, substituting these in the prismoidal form- 
ula and the mean end areas formula, and subtracting the former 
from the latter. 

For regular 'Cw^ level work an analogous formula gives the cor- 
rections for parts of the soli<l beyond the edges of the road bed, 
and the remainder does not need correction. 
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If it is desired to apply the correction to irregular work, it 
must be done approximately by using transformed sections. 

8. Mean End Areas with Gillette's Correction. C=D L (B-b) 
where C=correction to be subtracted. 

B = larger end area, 
b = smaller end area. 
L = length. 

D= a coeflScient depending on the value of b" and given in the 
following table : 

»= 1 1.2 1.6 2 3 4 6 8 10 

D=.00(X) .0003 .0007 .0011 .0017 .0021 .0026 .0029 .0032 

I = 15 20 30 60 100 500 1000 10000 Inf. 
D = .0O34 .0039 .0043 .0048 .0051 .0056 .0058 .0061 .0062 

This method was published bv H. P. Gillette a few weeks ago 
(Engineering News, Dec. 13, 1900). It applies to pyramids and 
frustums of the same. 

The derivation is similar ta that of the prismoidal correction. 
The volume of a frustum by the rigorous formula is subtracted 
from the volume as found by the mean end areas formula to get 
the correction. 

9. Middle Area Formula. Y = \^, Same notation as before. 
This is equivalent to considering the mid-section as extending 

the whole length of the solid. 

10. Middle Area with Prismoidal Correction. Correction, 

C=T4T27 ( C-Cj [(d + d')-(d, + d;)] 

This is just one half the prismoidal correction for mean end 
areas formula, but has to be added instead of subtracted. 
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11. Frustum Formula. V= 3-^-27 (A© + A, + VA^ A J Same 
notation as before. 

This assumes that all surface lines intersect if produced in a 
common point. No simple expression can be derived as a cor- 
rection formula. 

12. Equivalent Level Sections Method. This consists in find- 
ing level end sections of the same areas as the actual ends, then 
computing the volume by any of the preceding methods, especi- 
ally the prismoidal formula. As, for given road bed and slope 
the area of a level section is a function of the center heignt 
only, the equivalent center height can be found in terms of area 
of the section by the following formula : Ci, = — t« + V ^T^ ^ 
where Cj. = equivalent center height. ■ *" 

With equivalent depths inserted, the prismoidal formula be- 
comes V= ^ [ 2 s c2 + (3b -f 2 s c,) ( c -f cj ]. The surface is 
assumed warped. 
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13. Tables. Tables and diagrams do not constitute distinct 
methods, but are devices for applying methods already deecribed. 

In Searles' Field Book for Engineers is a table of trapezoidal 
prisms, 100 ft. long, for various bases and slopes, in which the 
center height is the argument. It can be used directly for level 
sections, and for others by first finding equivalent center heights. 
To get volume by prismoidal formula, the table is entered three 
times; mean area volume requires two entries and middle area 
volume one entry. 

Tables to give volumes by mean end areas have been prepared 
in diflerent forms. 

Allen gives a form for three level work that uses only center 
height as argument. But two quantities have to be taken out 
opposite each height, and some small operations of addition, sub- 
traction and multiplication performed. With these tables are 
others giving prismoidal correction. These latter are entered with 
differe!)ce of center heights and diflference of extreme widths as 
arguments. 

Tables of triangular prisms have been prepared in several 
forms by CrandalL Allen, Hudson, Johnson, aiid others. These 
can be used for three level work by increasing the ( enter heights 
to include the grade prism. They can be used for irregular work 
by dividing the cross sections into triangles, and entering the 
table for each triangle separately. This form of tables can be 
used to give prismoidal volumes by entering the tables three 
times for each triangle. Dimensions are used as arguments and 
not areas. 

Tables using areas as arguments are prepared, which, of course, 
save only the labor of multiplying by Y?^- 

14. Diagrams. The condition that limits the application of 
diagrams is the same as for tables, viz : there can be no more than 
two arguments. Accordingly we find diagrams made for about 
the same cases as tables. 

Wellington's Diagrams are the most extensive and complete of 
any the writer lias seen. Among thnn is one based on Henck's 
formula, which is not natunilly adapted to di«^graming. 

Taylor in '' Prismoidal Formula* and Earthwork " shows very 
clearly how to make one diagram whicli will give mean and areas 
volume, prismoidal volume and prismoidal correction without 
confusion. Tlie grade prism is included and the diagram is in- 
dependent of the slo})e ratio. A separate, very small diagram 
gives the grade prism to be deducted. 

Trautwinc* combines the use of tables and diagrams. He has 
extensive tables of level cuttings and with each a diagram for 
giving the equivalent level height of a section. These diagrams, 
however, use the transverse slope of the surface in degrees as 
argument. If the transverse slope was not obtaineil in the field, 
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but the ordinary cross-section notes were taken, the cross-sections 
are to be plotted on special paper, then reduced, it necessary, lo 
two level sections and the transverse slope read off. The table is 
then used to give the volume. 

G. Discussion of Methods. 

15. In order to compare the different methods, ten solids were 
computed by as many different methods as necessary. These 
were taken from the field notes of a practice survey and not 
selected. The portions in excavation are consecutive, and so are 
the portions in embankment. 

Of course the exact methods, based on same assumptions about 
the surface of ground, gave like results, and only such part of 
the results is presented here as is needed for the comparison. 

In colauin 2 of the table the surface lines are not printed, but they run 
as follows: In the solids between stations and 1, 2 and 2 + 37, 3 and 
3 + 54, 3 + 54 and 4, 7 and 8, the lines diverge from the center on first 
cross section to the sides on the second. In all the others they run from 
right side and center on the first to center and left side respectively on the 
second. Read from bottom of table up. 
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16. Points of Comparison. Methods are to be compared on 
the scores of accuracy, facility of application and reasonableness 
of fundamental assumptions. 

17. Prismoidal Formula. Tbe accuracy is unquestioned. It 
is not easy to apply because of the tediousness of computing mid- 
sections. This task is much greater when the surface is treated 
as four plane triangles than when it is two warped surfaces. 

18 Henck's Formula. This is accurate for the case to which 
it applies, and it is easily applied, more so than the length of the 
formula would lead one to think. For irregular instead of three 
level work, the labor is greatly increased. 

19. Davis' Formula. This is accurate and more easily applied 
than Henck's— slightly so on three level work and more so on 
irregular work. 

20. Assumptions of Plane and Warped Surfaces. Neither as- 
sumption is quite correct. Under both it is expected that straight 
lines between center stakes, those between side stakes, and those 
between center and side stakes, will fit the ground. This con- 
dition is not attained, however, in the most conscientious cross- 
sectioning. Neither is the work executed with mathematical 
precision. So then, none of the sides of the prismoid except the 
ends have the exact form assigned to them, and there is therefore 
no sense in splitting hairs about the chara< ter of the ground sur- 
faces. When pronounced ridges or hollows run obliquely across 
the center line, the diagonal method is plainly the better way. 
In many cases the surface may ap})ear as like to one plane as to 
either of the other cases. A warped surface is assumed as a gen- 
eral working principle. The diagonal method calls for observa- 
tion of each solid in the field. The latter is therefore more 
scientific and more likely to agree with the facts. The amount 
of variation between the two assumptions appears from the table. 
It varies both in amount and sign. 

21. Mean End Areas Formula. The error of this method in 
the ten solids considered varies from 0% to 3.3^, and averages 
about 0.8$. The error may rarely be negative. This occurs 
when the greater center depth is at same end Jis the less width 
between slope stakes. 

Wellington is sure that the error in one solid can seldom be as 
great as 5$, and on a whole line of railroad cannot exceed \%. 
These few computations point the same way. Many engineers 
consider such accuracy suthcient for all purposes. The accuracy 
is greatest where the end areas are nearest e(|ual. * This suggests 
taking cross-sections close enougli together to secure any degree of 
accuracy desired. This can be done roughly by seeing that the 
center heights do not difler by more than a certain amount. In 
the ten solids computed, the one having greatest error had a 
difference of center neight of 3 ft 

Accuracy can also be secured by applying a correction as dis- 



66 Ohio Society of Surveyors and Civil Engineers, 

cussed below. This can be done so easily that it is hardly advis- 
able to increase the labor of the cross-section party in the field 
for the sake of saving a little time of (me man in the ofiice. 

The method of mean end areas is easily used, but hardly more 
so than that of Davis. 

22. Mean End Areas with Prismoidal Correction. The cor- 
rection is easily computed and applied and renders the result 
correct. In these ten solids all results were within a cu. yd. of 
the result by prismoidal formula. 

The convenience of the method is that the correction need not 
be applied at first, but at any convenient time before the final 
estimate is needed. 

From the formula for correction it appears that if two center 
heights are equal, or if distances between slope stakes at two 
ends are equal, the correction is zero. If either of these is very 
small, the correction may be neglected. 

23. Mean End Areas with Gillette's Correction. This correc- 
tion is sufticiently exact, as shown by comparisons given by 
Gillette in his article in Engineering News, It was not applied to 
these ten solids. It has, however, the disadvantage of incrcjasing 
the labor of computing the end areas, for areas of side triangles 
are needed besides the areas of the whole sections. The formula 
itself does not show when the correction is to be added, as is 
sometimes necessary. 

24. Middle Area Formula. The error of this method, as shown 
above, is one half as great as that of mean end areas, but of the 
oppo.-ite sign. The results in the table agree substantially with 
this statement. The contractor would therefore not favor its use 
without a correction. For one solid only one cross-section has to 
be computed instead of two, but for a consecutive series this 
advantage* disappears. 

25. Middle Area with Prismoidal Correction. The same re- 
marks apply to this method as to the method of mean end areas 
with prismoidal correction. 

26. Frustum Method. For this method to be exact all lateral 
edgi'S of the prismoid must intersect at a common point. As the 
edsies of the roadl>ed are parallel, this condition can never be ful- 
tiUed exactly and seldom approximately. Often the side lines 
would intersect the center line, if at all, at points beyond opposite 
ends of the prismoid. 

The method is less easily used than the mean end areas methml, 
and does not have the advantage of a simple correction formula 
as does that nietluul. 

27. Kquivalent Level Sections. Wellington has shown ana- 
Ivtically that this method always gives results too small, unless 
tlie surface is a plane. The ten cimiparisons here made do not 
iHuitradict his statement. In five cases the method gave exact 
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results, and among the other five the greatest variation was less 
than one %. The zero variations and the two plus variations are 
so small that they may be accounted for in the handling of 
decimals. 

The method is less rapid than that of mean end areas if every- 
thing is done by computation. If Trautwine's combination of 
diagrams and tables be used, the method is quite rapid. 

28. Tables. The accuracy of tables depends, of course, on the 
formula on which they are based and the care with which they 
are computed. Results can be got more rapidly than by calcula- 
tions. 

29. Diagrams. The accuracy of diagrams depends on the 
formula on which they are based, the care with which they are 
drawn and the selection of a scale that makes the diagram easily 
read. In these days no apology need be made for the use of the 
graphical method. It finds acceptance in all the departments of 
engineering as a legitimate, convenient and accurate method. Jt 
is more rapid in general than the use of tables. 

D. Conclusions. 

30. From the ten examples here computed, and from others 

g'ven by the various writers in illustration of their methods, the 
llowing conclusions are derived : 

(a) Tables and diagrams should be used whenever possible, 
whether seeking a result by an approximate formula or by an 
exact one. 

(6) The methods of mean end areas, equivalent level sections 
and middle area, are satisfactory for approximate estimates, and 
often for final estimates. Most of the tables and diagrams are 
based on the first of these, but the same can be Ui?ed easily with 
middle areas. 

By applying a correction, exact results can be obtained. Even 
then the time required is less than is required for getting pris- 
moidal volume from tables or diagrams. 

(c) The three foregoing njethods and the prismoidal formula 
as ordinarily applied, all treat the ground surface as warped. In 
the majority of cases this probably leads to no error greater than 
errors due to imperfect construction. The error, if any, is not 
cumulative. The surface lines should, however, be drawn in the 
cross-section book, and used in computation by Davis' or Henck's 
formula when necessary. This sliould be done especially when 
unit prices are high, as in rock work, also when ridges or valleys 
cross the center line obliquely. 
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PUBLIC HIGHWAYS. 

By 8am. Huston. 

The subject alio ted me may be conflidered under five heads: 
Location, including grades, Drainage, Foundation, Surface, Main- 
tenance. 

The above division applies with equal force to any kind of road 
or pavement, be it macadam, brick, asphalt, or granite block, but 
my paper, with the implication in a measure conveyed by the 
title, will have in mind the broken stone road, applicable because 
of its moderate initial cost, to the conmion rural way, as distin- 
guished from the street. 

Each one of the above divisions could well take up all the time 
available for my topic, without in any way being diffusive, and, 
whilst 1 feel disposed to give some of my experience in building 
over one hundred and thirty miles of improved road, I am inclined 
to consider, in a special way, the first division of the subject Like 
every other branch of Civil Engineering, each problem is, in some 
measure, unique. My experience in Jelferson County, where we 
have valleys one-half mile wide and over two hundred feet deep, 
natural slopes of one to one, and even perpendicular faces of 
rock to contend with, would, of necessity, have very little in 
common with a road builder in Williams or Paulding counties. 
The intercalated clays, shales, sandstones, and limestones of Jef- 
ferson County, predeteniiine entirely different problems for solu- 
tion from those presented in a region of gravel terraces or prairie 
soils. 

I desire to refer to the need of education along the line of the 
fundamental principles of road building, for the reason that the 
residents and taxi)ayers of the vicinity are the arbiters and the 
control lin^r agency in the location and construction of public high; 
ways. lender a form of government like ours, the majority rule, 
and no onc^ person nor any number of persons, whilst in the 
minority, no difference how well informed and trained they may 
be in the line of road Iniildinp, can build or cause to be built 
standard or hitrli-^rade roads, unless the majority of the taxpayers, 
who must fnrnish the means necessary, are convinced that such 
roads will ])ay or accrue to their i)enefit. Alon^ this line of edu- 
cation is pToat need of effort by State and Xational commission? 
and ofTieep of inquirv to ehieidate the principles of road building, 

l!) our count V there has never, in any case, been sufficient time 
and eare tak(»n in the selection of routes: in fact, no time has ever 
been permitted for anv ])reliniinarv surveys, so essential to cor- 
rect location. Tn one system of improved roads in our county, 
consistincr of seventy-<M!jht miles, distributed over five townships, 
the special law under which the roads were built provided that "the 
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County Commissioners shall appoint three disinterested freehold- 
ers of the county as Koad Commissioners [no practical knowledge 
of road building required] and said Road Commissioners shall lay 
out, survey, and locate such turnpike roads on the present estab- 
lished highways, where practicable." 

In practice, the word practicable was used or interpreted in the 
limited sense of possible, considering therewith only the limita- 
tions in Ohio laws as to grades, which, in specifying in Section 
4759, in reference to free turnpikes, given seven degrees as a per- 
missible grade, which never, under any than the most exceptional 
circumstances, should be adopted for an improved road; and in 
Section 3477, referring to toll pikes, five degrees are made the 
maximum, which grade, under ordinary circumstances, should be 
the ultimate limit, and only permissible in extreme cases. 

I found these two grades seven degrees ; that is, twelve and one- 
quarter per cent., and five degrees or eight and three-quarters per 
cent., so impressed upon the minds of county and road commis- 
sioners by the fact of being incorporated in the general laws of the 
State, that when I had answered Lq the affirmative the query, coulrl 
the former be secured on an old location, that location was ac- 
cepted as practicable ; and if the latter could be secured, there was 
no need of time nor expense being devoted to securing a better 
grade. In one case, of an assessment turnpike, the turnpike com- 
missioners came to view the question of grade in a better light, and 
adopted a maximum grade of six per cent., and when the con- 
tractor began work on the steepest point in the old road, residents 
actually asked him if he was going to carry the water the other 
way. Some engineers before me may think the above an exaggera- 
tion, but if you saw some of the country roads in the river counties, 
portions of the same having grades of from twenty to twenty-five 
per cent., you would, perhaps, better appreciate the conditions to 
which I refer. 

With road locations as we find them, there is given little clianco 
for commendation. Originally, the roads were generally located 
with an extremely heavy grade up a point and then along a ridge, 
because they were more easily anri rheaj)ly constructed than one 
carried on an even grade along tlio slope of the hill. With these 
most faulty locations as a basis was developed the curious examples 
of road engineering found almost imiversally in a hilly or roll- 
ing country. Sometimes a change was made that much improved 
the conditions, but, in many cases, a good dinner by an interested 
party led a set of road viewers to place a road alteration on 
heavier grade to accommodate their host, wlio desired the public 
highway to be located, not with reference to public interests, but 
to his own convenience, growing out of the position of his build- 
ings, or, perhaps, the shape of hi? fields. T call to mind one promi- 
nent road in our county, now macadamizod, that, some years prior 
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to its improvement, had been so changed by viewers on petitioD 
of a landowner, backed by eleven neighbors, who could not say no, 
so as to pass his buildings, but increased the distance of travel and 
greatly increased the grade. Such were the conditions when we 
came to improve the road, that the defective location was adopted 
for the imi)rovement, to the inconvenience of the public, and this 
inconvenience will continue until the public shall demand and 
secure the correction of such defective location. 

Since the improvement of our roads was commenced in a gen- 
eral way, eleven years ago, there has been a great education of the 
people in the line of road building, especially of location, and I 
am fully convinced that in the near future our people will demand 
and secure better location, construction, and maintenance. What 
is needed is to awaken the people to the advantages of good roads 
by samples of model roads, or if mo<:lel roads cannot be gotten, then 
such samples as may be attainable. For whatever is done along 
that line will bring fruitage in demand for better service. 

A community accustomed to traveling over roads with grades 
of ten to fifteen per cent., which has as an object lesson the substi- 
tution of five or six degree grades, will, in time, not be satisfied 
until all their grades are improved, and the improvement will con- 
tinue as the people are educated more and more in the same line. 
.\ community accustomed to roads, virtually swales and undrained, 
given illustrations of what drainage and elevation of the road above 
tlie general dead level of surface will do, will not be satisfied until 
the surface is improved in the most feasible plan attainable at 
moderate cost, and that improvement will not likely stop with 
graveling and macadamizing, but will soon demand paving or what- 
ever, in the development of road building in the future, shall be 
tlie method of building roads of higher and higher standard. 

I believe that tlie State of Oliio should strike from its statutes, 
if possible, the imj)lied sanction of the idea that a road of five to 
seven degrees is a practicable road on which to place macadam. 
Jt might be well to have a State commission, that would have the 
right to reject or annul any new road or alteration that did not 
accord witli the principles of good road engineering. 

The annual re])ort of the State Commissioner of Public Road? 
of New Jersey for 1S99, indicates an apparent effort to bring the 
grade of all its improved roads within the limits of seven per cent., 
although one rcfcrciicc indicates a road (Watching) with a maxi- 
mum grade after improvoineiit of ovit twelve per cent. Nothing 
is said of the conditions that led the (Commissioner of Roads of 
Xew Jersey to ado]>t such a grade, but, judging by the good work 
on the roads of that Slate, tlic* conditions connected with the case 
must have been inrleed exceptional. Tlie report of the Massachu- 
setts Highway Commission for ISOO gives a maximum grade of 
six and one-half j)er cent. The report of the State Engineer of 
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^\'\v York for Uie year 1899 gives five per cent, as the maximum 
on projected roads. European practice, adopting from five to seven 
piT cent, as maximum grades, together with the above States stand- 
ing in the forefront of road improvement in our own country, in- 
dicate what is the result of the experience of the best road builders 
of the day. 

On heavy grades, the action of horses' feet in drawing loads is 
very detrimental to the surface of broken stone roads by break- 
ing the bond and disturbing the solidity of the surface. The ac- 
tion of wheels locked to resist the effect of gravity on loaded 
vehicles is almost equally d(?trimental, and of nearly equivalent 
destructive action is the effect of dashing rains on heavy grades, 
in its wearing effect, and especially through the removal of tlie 
binder material, which constitutes such an essential element in 
the surface of our Ijest broken stone roads. The erroneous im- 
pression prevails that the only objection to a heavy grade is the 
difference in the expenditure of motive or horse-power in the 
hauling of loads. While this is the paramount objection, yet it 
should not be forgotten that a very essential element is the cost of 
maintenance, which, in time, and, in fact, a much shorter time than 
is gi^nerally conceived by the casual observer, will equal and exceed 
the cost of construction of the road upon an easier grade and better 
location. 

Lest some one should infer that this question of elimination 
of grade has no limit, I would say that, while there is an important 
and essential question for determination in maximum grade, there 
is also one of almost equal importance in minimum grade. A dead 
level broken stone road is very liard to maintain, because* surface 
drainage is very imperfect. Experience proves that about one per 
c-ent. is a proper minimum grade. 

A large portion of my time has been occupied on the subject of 
grade alone, which is only one element in the location of roads, 
forming only one of the five divisions of highway construction, as 
outlined in the beginning of my paper, and it may appear that T 
have dwelt at undue length on this one point. I have but this ex- 
cuse to offer, that I consider it the fundamental and ])reoedont ele- 
ment to all others included in the topic of highway construction. 
The tendency with most interested persons who have had no prac^ 
tical experience is to consider the question of surface as the one 
of vastly major importance of the five divisions of the subject, and 
ismore the element of grade almost entirely. T have found many 
persons wakened up to the need of improved roads wlio had no 
conception of the need of anvthing but placing the macadamizinir 
material on the old road surface. 

My intention, in this paper, shall have been accomplished if I 
have raised the question of the importance of eliminating from 
Ohio statutes the implied sanction of impracticable, unscientific. 
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and erroneous grades; and if I have brought to the attention of 
any of our members, who may in the future have their first experi- 
ence in highway construction, the need of considering a question 
of earlier and more commanding importance than that merely of 
the surface of the road, they shall be called upon to take charge. 
The improving of the surface of a road without first remedying its 
defects of location, grade, drainage, and foundation, but places h 
barrier in the way of ultimately constructing a road of high stand- 
ard. 

My treatment of the remaining divisions of the subject must be 
brief and in the nature of a summary. Drainage should be secured 
by proper crown of about one in twenty-four, to carry the water 
falling on the surface to the side drains, which should be of suffi- 
cient depth to freely and promptly provide removal of rainfall or 
ground water, and should extend below the level of the foundation. 
In the event of springs or wet subsoil, underdrains may be used, 
either under or at the sides of the macadamized surface. 

Foundation, consisting of iirm clay, well drained and thoroughly 
compacted by rolling, is suliicient in most cases. 

The question of surface for rural ways of any importance seems, 
for the present, to be, in a measure, confined to macadamizing the 
same with the best material attainable — trap, if it is to be had. 
That not being available in Jetlerson County, we are compelled to 
use coal measure limestone of very good cementing quality, but 
too soft and too easily abraded to form a durable road. It should 
be broken to a two and one-half-inch ring, thoroughly compacted 
by rolling, with sutlieient, and only suliicient, binder to form a 
solid bed and a smooth surface. Where fire-brick are cheap, they are 
attracting the attention of the builders of rural ways, and have been 
used in quite a nunibcT of localities, although not with the most 
satisfactory results. On something over a mile of assessment turn- 
pike now graded, we propose to use a fire-briek surface, with a 
tire-clay curb, in the early spring, and I may be able, one year from 
now, at our yearly conv(»ution, to give you some observations of 
interest in that line of work. 

Ill maintainintr a road, one element so often neglected is that of 
(Irainapfe. Ditelu^s will fill up in j)laees, and must be kept in good 
eonilition, and of full depth, or a first-class road can never be 
jnaintained. The ])hin of eonstant and prompt attention is, by all 
means, the best nietliod of niaintennnee. As then^ is some diflfer- 
onvv of opinion on that {»oint, probably arising from differing con- 
ditions, if the method of repair is adopted; that is, allowing the 
surface to take can* of itself for a time, then makinfj considerable 
addition of material to the whole surface of the macadam, then 
lot the material U^ spread and thoroufrhly rolled when moist or wet ; 
and when the tt^ideney to rut apy)ears. which is inevitable for a- 
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time, it should bo remedied by raking, or by the addition of more 
material. 

The last fact to be kept prominently in mind, as to maintenance, 
is that no macadam road can be kept in good condition over which 
pass heavily loaded vehicles with narrow tires. 

1900 

SPECIFICATIONS 

For the Gmstrtsction of the Empire Free Turnpike^ 
Jefferson County, Ohio. 

SECTIONS. 

The work herein specified is divided into the following sections : 

Section 1. Begins at the initial stake, near Freeman's upper 
works, and ends at the C. & P. R. R., in Empire ; length, 5,650 feet. 

Section 2. Begins at the C. (& P. R. R., thence along the Sugar 
Grove road to station 95, on lands of F. and L. Henstock ; length, 
3,750 feet 

Section 3. Begins at the end of Section 2, thence to the three- 
mile post, near Sugar Grove school house ; length, 6,340 feet. 

Section 4. Begins at the end of Section 3, thence along the 
Knoxville road to the residence of Chalmers Gulp: length, 5,895 
feet. 

BIDS. 

Persons bidding for the work shall do so on the blank form here- 
unto attached, and each bid must be for all work required on each 
Section, as no Section will be let in two or more contracts. 

excavation. 
All grading will be measured in excavation, and will be divided 
by the Engineer into three classes: First — Earth, consisting of 
clay, loam, gravel, and loose stone. Second — Shell rock, material 
that can be loosened by the pick. Third — Solid rock, material re- 
quiring blasting. Each class shall l)e bid and paid for by the 
cubic yard, to be used in fills or spoil banks, as directed by the 
Engineer. Slopes may be changed by the Engineer if material is 
found to require it. Moving material more than 100 feet hori- 
zontal to be bid and paid for by the cubic yard, for each 100 feet in 
excess of 100. 

grubbing. 

Nothing will be allowed for removing trees less than 6 inches in 
diameter, at 18 inches from the ground. Removing larger ones to 
be bid and paid for by the tree. 

drains. 
Sewer pipe drains or culverts shall be laid as directed, shall be 
of 12-incn shouldered, hard-burned pipe, of good quality, to be bid 
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and paid for by the linear foot. Those marked on profile are not 
in contract, but will be put in by the county. 

SIDE DRAINS. 

Side drains shall be constructed of such depth and width as di- 
rected by the Engineer, and work will be classed and included with 
excavation. 

ROAD BED. 

One line of pegs will be set by the Engineer, by which the road 
bed shall be constructed, of such width as directed, so that the 
macadamizing material shall be held in place by wings of earth, 
and shall have a crown of 1 in 24. Preparation of road bed shall 
be bid and paid for by square rod of road bed and wings, and the 
estimate shall include the entire length of road. 

MACADAM. 

The macadamizing material shall average 12 inches deep when 
completed for acceptance, and 10 feet wide. Six inches thereof 
shall be of limestone of good quality, not liable to disintegrate by 
frosty knapped or crushed to pass through a three-inch ring. The 
remaining six inches to be of limestone of good quality as above^ 
knapped or crushed so as to pass through a two and one-half inch 
ring. If crushed stone is used, not more than one-fifth nor less 
than one-eighth of the material used, consisting of the dust or fine 
portions of the same, shall be screened from both layers, and be 
evenly spread over the surface of the upper layer before rolling 
the same. Each layer shall be thoroughly rolled to a firm bedding. 
The roller shall have a weight of at least six tons, and shall be 
passed over each part of each layer from eight to twelve times at 
the option of the Pike Commissioners. 

The limestone used shall be of good quality, free from anything 
that shall cause it to moulder through the action of the weather, 
and the admixture of any condemned stone shall subject the c<m- 
tract ])rice to such discount as the Engineer shall judge the road 
injured thereby. No macadam shall be placed on fills of over two 
foet in depth before May 1, 1901. 

GENERAL. 

Any part of the work may bo dispensed with at the option of the 
Pike Commissioners. 

During the proiirress of the work, it shall be open to inspection 
by the Pike Conimissionors and the Engineer. 

Public travel shall not be delayed by any unnecessary obstmction 
of the road. 

The work on each section sliall l)e completed on or before Sep- 
tember 1st, 1001, and all grading shall be completed on or before 
January 1st, 1901. 

All work to be done in a workmanlike manner, and the Con- 
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tractor shall be responsible for any or all avoidable injury to person 
or property. The work to be at the Contractor's risk until final 
acceptance ; who shall not transfer or sublet any part thereof, with- 
out consent of Pike Commissioners, signified by resolution, who 
shall have the right to designate what part of the work shall be 
first done. 

Monthly payments, to the amount of 85 per cent, of Engineer's 
estimates, shall be made on the third Monday of each month, and 
non-completion of the work within the specified time shall forfeit 
the remaining 15 per cent of estimates. 

Whenever a section is completed, the same shall be inspected by 
the Commissioners, in company with the Engineer, and if the work 
is completed to their satisfaction, then they shall issue a certificate 
of the amount of work done, and the Contractor shall receive pay 
in full on said work so inspected. Xo advancements nor other 
paym^ts will be made except as specified above. 

BOND 

Before the contract is fully awarded, the successful bidder or 
bidders shall file an approved bond to tlie amount of $2,000 for 
^ach section included in their respective contracts, conditioned 
upon their completion in accordance with the specifications. 

Before any bid shall be opened or considered by the Commis-* 
sioners, the respective bidders shall deposit. with the Treasurer of 
the Empire Turnpike, cash or a certified check to the amount of 
^300 on each section included in their bid, which shall be forfeited 
by the bidder to the Empire Free Turnpike Fund, in case bidder 
fails to enter into bond and contract within five days of notice of 
acceptance of bid. 

Bids will be received for constructing Section 1 of brick, as well 
as of limestone, and the Pike Commissioners reserve the right to 
award said section to bidders on macadam or brick, irrespective of 
total amount of cost 

SAM HTTSTON, Engineer. 

BID. 

To ike Commissioners of Empire Free Turnpike : 

Sirs will do the work as set forth in the fore- 

:l^oing specifications on Section No at the following prices : 

Excavation, earth, per cubic yard, - - cents. 

Excavation, shell rock, per cubic yard, - - " 

Excavation, solid rock, per cubic yard, - " 

Overhaul, per cubic yard, per 1 00 feet, - - " 

Grubbing, per tree, •* 

Sewer pipe laid, 12 inch, per linael foot, - - •* 

Preparing road bed, per square rod. *' 

Macadamizing, per cubic yard, " 

(Signed) Contractor. 
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CONTRACT. 

It is hereby agreed, by and between , party 

of the first part, and the Commissioners of the Empire free Turn- 
pike, Jefferson County, Ohia, party of the second part: 

The said party of the first part, agrees to do and perform, for 
and in consideration of the covenants of the party of the second 

part hereinafter mentioned, the work on Section No of 

above described roads, at the prices in the above proposal, accord- 
ing to the specifications hereto attached and to plans and profiles 
on file at the residence of Frank Stone, all of which are mcule a 
part of this contract. 

And the Board of Commissioners, party of the second part, for 
and in consideration of said covenants and agreements of the party 
of the first part, agree to pay said party of the first part for said 
work at the stated rate in said proposal; said payment to be made 
for said section, upon its completion to the satisfaction of the Com- 
missioners and the Engineer. This contract to take effect and be 
in force when signed by the Commissioners of the said Free Turn- 
pike, 

In Testimony Whereof, the parties of the first and second parts 

have hereunto subscribed their names this day of , 

1900. 



Commissioners of the Empire Free Turnpike, 
Co PI tract or. 
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SPECIFICATIONS 
For Paving: Section \ of the Empire Free Turnpike. 

The work herein specified l)egin8 at the initial stake of the survey 
of said Free Turnpike near Freenian^s upper works, and extends 
thenee northward along tlie Steubenvillc and Wellsville State road 
to Stewart street in Empire, thence with said street to the C. & P. 
K. R. ; length, 5,650 feet. 

ItlDS. 

Persons bidding for tlie work shall do so on the blank form here- 
to attached, and each bid shall he for all the work required, as it 
will not l)e let in two or more contracts. 

EXCAVATION. 

As excavation will be classed, all work in bringing the surface 
to pro]x^r grade and cross section, excavating trenches, ditches, and 
road bed will be measured in excavation, and be bid and paid 
for bv the cubic vard without classification. Shall be used in fills 
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and spoil banks as directed by the Engineer. Slopes may be 
changed by the Engineer. Moving material more than 100 feet 
horizontal to be bid and paid for by the cubic yard for each 100 
feet in excess of 100. No spongy soil or vegetable matter shall be 
placed in embankments except as directed. 

TREES. 

Underbrush, stumps, and all other obstructions shall be re- 
moved by the Contractor, and no extra allowance shall be paid for 
the same except that trees six inches or more in diameter at eigh- 
teen inches from the ground shall be bid and paid for by the tree* 

SIDE DRAINS. 

Side drains shall be constructed of such depth and width as di- 
rected by the Engineer, and such work shall be classed and in- 
cluded in excavation. 

SEWERS. 

Four-inch sewer pipe drains, length of joints two feet, shall be 
laid true to grade in the trenches at sides of paving as indicated on 
cross section sheet, and will be practically continuous on each side 
of the pavement. Twelve-inch sewer pipe shall be laid as di- 
rected by the Engineer for approaches to the improved road. The 
sewer pipe and stone culverts marked on the profile are not in 
contract but will be contracted and paid for by the County Com- 
missioners. All sewer pipes shall be shouldered, hard burned, 
glazed fire clay pipe of good quality. Fire cracks or slight deforma- 
tions that do not affect strength or capacity will be allowable, but 
pipe otherwise defective must not be delivered along the road. 

FOUNDATION. 

Foundation material shall consist of limestone of approved 
quality, or broken vitrified sewer pipe, either of which shall be 
broken to pass through a two and a half -inch ring, with sufficient 
finer material to fill voids after rolling, and prevent sand cushion 
from passing downward. Such material shall be placed in the 
trenches, over the four-inch pipe and around the same up to within 
eighteen inches of the surface of the sides of the completed pave- 
ment, and together with the sub-grade, shall be thoroughly rammed, 
or rolled witii a roller weighing or weighted to eight tons. Said 
work being done when the sub-grade is in a moist condition, and 
care shall be used that the sewer pipe are not injured, crushed, or 
displaced. 

CURBING. 

Curbing of quality and manufacture the same as Ohio Kiver 
paving brick, eighteen inches high, three inches wide on top, and 
fleven inches wide at the base, and not less than two feet long, and 
of the form indicated on cross section sheet, or of sandstone eigh- 
teen inches high, five inches wide on top, and not loss than six 
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inches wide at base, and not less than thirty inches long. The 
stone to be hard, durable, and acceptable to the Pike Commissimi- 
ers and Engineer, top to be dressed off square to side next paye* 
ment, which side shall be dressed do¥ai six inches to give even and 
full bearing to end of brick. End joints to be dr^sed at right 
angles to fit close to full depth. Bidders shall state kind of curb- 
ing they will use, and the Pike Commissioners reserve the right to 
award as between the kind of curbing without reference to esti- 
mated cost of the work. 

Curbing shall be placed and solidly bedded on the foundation 
as designated above, so as to stand true and even to grade and line. 
Curbing shall be bid and paid for by the linear foot of the same. 

In the trenches partially filled as above and upon the sub-grade 
shall be placed layers of not more than six inches in depth of above 
specified foundation material, each layer of which shall be rolled 
or rammed to the satisfaction of the Engineer. The surface of 
such material when complete and rolled, shall fill the trenches out- 
side of curbing to the level indicated on the cross section sheet as 
surface of completed road, and between the curbing to within four 
and one-half inches of the same, with smooth and even surface, 
with same curvature as completed pavement. Between the curb- 
ing and upon the foundation thus prepared and thoroughly com- 
pacted, a layer of clean, dry sand shall be placed, and shaped to 
the form shown on cross section sheet by a templet scraper, with a 
depth of one-half inch. The above with the sand cushion shall be 
classed as foundation, and be bid and paid for by tne cubic yard, 
measured when the road is complete. 

PAVING. 

T'pon the sand cushion the brick paving shall be laid. The 
brick shall be of standard size of the best quality, or sound, tough, 
Ohio River fire clay paving brick, hard burned, of good shape, free 
from flaws, cracks, or breaks. Xo bats shall be used except at curbe, 
where half bricks shall be used to break joints. The Engineer may 
subject samples, selected by himself, to any reasonable tests as to 
durability and fitness. Bricks shall be subject to any inspection 
designated by tlie Engineer, both before and after laying, and all 
rejected brick shall be immediately removed from the work, and 
not returned to it, and the deficionoy made frood by the Contractor. 

The brick shall be laid on the sand cushion, on edge, at right 
angles to center line of paving, and he kept in even, straight lines; 
with all joints broken at least three inches, and in perfectly upright 
position, the brick to fit close on ends and sides. In making closure 
at curbs, care shall be taken in shaping and trimming not to check 
or fracture the bricks, which shall l)e broken or cut at right angles 
to their tops and sides, and the work shall be done by experienced 
men. 

The brick shall thep be covered with fine dry sand to be well 
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broomed in, sufficient only to fill the interstices or joints. When 
laid as above, the brick shall be thoroughly rolled with a roller of 
five tons weight, and any portions of the pavement, that in the 
judgment of the Engineer may require the same, shall be rammed 
to Us satisfaction, either before or after rolling, a plank being 
used under the rammers. After rolling, the surface of the paving 
shall be true and even to the grade and cross section, must show 
no continuous lines, or unequal settlement, and the Contractor shall 
remedy any such deficiencies. When complete as above, the surface 
of paving shall be evenly covered with one-half inch of clean, dry 
sand. 

GENERAL. 

No extras will be allowed, and work and materials required shall 
be provided by the Contractor. All the work shall be done in a 
workmanlike manner to the satisfaction of the Engineer and under 
his direction. 

Any part of the work may be dispensed with at the option of 
the Pike Commissioners. 

During the progress of the work, it shall be open to inspection, 
by the Pike Commissioners and the Engineer. 

Public travel shall not be delayed by any unnecessary obstruction 
of the road. 

Grading shall be completed on or before January 1st, 1901, and 
no paving shall be laid on fills of more than eighteen inches before 
May Ist, 1901. 

The entire work shall be completed on or before September 1st, 
1901. 

The Contractor shall be responsible for any and all avoidable in- 
jury to persons or property. The work to be at the Contractor^^ 
risk until final acceptance; who shall not transfer or sublet any 
part thereof, without consent of Pike Commissioners, signified by 
resolution, and the Pike Commissioners shall have the right to 
designate what part of the work shall be first done. 

Monthly payments, to the amount of 85 per cent, of Engineer's 
estimates, shall be made on the third Monday of each month, and 
non-completion of the work within the specified time shall forfeit 
the remaining 15 per cent, of estimates. 

When the work is completed, the same will be inspected by the 
Commissioners, in company with the Engineer, and if the work is 
completed to their satisfaction, then they shall issue a certificate 
of the amount of work done, and the Contractor shall receive pay 
in full on said work so inspected. Xo advancements nor other pay- 
ments will be made except as specified above. 

BOND. 

Before the contract is fully awarded, the successful bidder or bid- 
ders shall file an approved bond to the amount of $4,000 condi- 
tioned upon its completion in accordance with the specifications. 
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Before any bid shall be opened or considered by the Commis- 
sioners, the respective bidders shall deposit with the Treasurer of 
the Empire Free Turnpike cash or a certified check to the amount 
of $300, which shall be forfeited by the bidder to the Empire Free 
Turnpike Fund, in case bidder fails to enter into bond and con- 
tract within five days of notice of acceptance of bid. 

SAM HUSTON, Engineer. 

CONTRACT. 

It is hereby agreed hy and between , party 

of the first part, and the Commissioners of the Empire Free Turn- 
pike, Jefferson County ^ Ohio, party of the second part: 

The said party of the first part, agrees to do and perform, for 
and in consideration of the covcnnnts of the party of the second 
part hereinafter mentioned, the work above described, at the prices 
in the above proposal, according to the specifications hereto at- 
tached and to plans and profiles on file at the residence of Frank 
Stone, all of which are made a part of this contract. 

And flic Board of Commissioners, party of the second part, for 
and in consideration of said covenants and agreements of the party 
of the first part, agree to pay said party of the first part for said 
work at the rate stated in said proposal; said payment to be made 
for said work, upon its completion to the satisfaction of the Com- 
missioners and Engineer, This contract to take effect and be in 
force when signed by the Commissioners of said Free Turnpike. 

In Testimony Whereof, the parties of the first and second parts 

have hereunto svbscribed their names this .... day of , 

1900. 



Commissioners of the Empire Free Turnpike. 
Contractor. 



BID. 

To the Commissioners of Empire Free Turnpike : 

Sirs will do the work as set forth in the 

within specifications at the following prices : 

Excavation, per cubic yard, - - - - cents. 

Overhaul, per cubic yard, per 100 feet, - - *• 

Grubbing, per tree, " 

Sewer pipe laid, 4 inch, per lineal foot, - - " 

Sewer pipe laid, 12 inch, per lineal foot, - " 

Foundation, per cubic yard. - - - - ** 

Fire clay curbing, per lineal foot, - - - ** 

Sandstone curbing, per lineal foot, - - - " 

Paving, per square yard, *« 

(Signed) Contractor. 
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APPROXIMATE ESTIMATE. 
Excavation, 10,000 cubic yards. Trees, 20. 

Overhaul, 10,000 cubic yards. Foundation, 4,200 cubic yds. 

Four-inch sewer- pipe, 11,000 feet. Curbing, 12,000 feet. 

Twelve-inch sewer pipe, 100 feet. Paving, 6,200 square yards. 



Mr. Huston : "I don't know whether it will be of any value to 
the Society, but I will place at the disposal of the members the last 
specifications prepared for macadamizing the last road in our 
county, the Empire Free Turnpike. They are not in accordance 
with my ideas, but as nearly as I could get the Pike Commission- 
ers to adopt." 

The Chair : "The paper is open for discussion." 

Mr. Niederheiser: "I move that the sets of specifications pre- 
sented by Mr. Huston be published, in connection with his paper, 
in the proceedings of this meeting." 

Seconded by Professor Brown. Carried. 

Mr. Cronley : "Have you done any paving in the county ?" 

Mr. Huston: "Not outside of the cities. In Toronto, Mingo 
Junction, and Steubenville, jvhere the heavy loads are passing, we 
find it impossible to keep the roads in good condition by using 
macadam, and we have substituted paved streets for those roads 
wherever possible. Under the laws of Ohio, wherever we can get 
the corporation through which the road passes to construct curbs 
and ditches, it is expected to keep up the roads afterwards. So 
after it is completed it is off the commissioners" hands, and we have 
a road good for years. We have the best paving brick made. These 
specifications for pa vine: Section I are, in a measure, experimental, 
but I hope for good results. There is no trouble in making paving 
A good substitute for macadam if you have the money to spend, but 
the trouble is. the cost of building a wide road to allow passing. 
We are going to try a narrow road, but hope to have something to 
report next year, and expect a great deal from this paving." 

Professor Brown : "May I ask what sort of foundation you ex- 
pect to use — gravel?" 

Mr. Huston: "The conditions under which we propose to build 
that mile of paving are exceptional. Tt is along the Ohio River, 
and the 1884 flood and every flood for eight or ten years comes 
-over that road and it gets a thorough soaking. The provision? 
we have made there for foundation and drainage (as will be seen 
from the specifications) are peculiar, from the fact that it is lo- 
cated rierht along a sewer pipe works, where they are glad to gert 
rid of their waste. So we will put on broken sewer pipe a foot 
thick. We can get that material for nothing, and they will go 
fives' for hauling it from the works to the place of putting it 
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Mr. Strawn: ^^With regard to the method of constmcting thfr 
brick street pavings in our city we have been putting down a good 
many miles of bhck paving. The first paving was done probably 
twelve years ago. That paving is in good preservation to-day, and 
has had no repairs except where it has been cut into for sewer pipe 
laying, gas pipe laying, making house connections, etc. But with- 
in the last few years, perhaps not more than four or fi.ve years, they 
have been, using a grout filler, and the contractors have decided that 
the grout filler is more expensive than brick, and uniformly hav 
taken to pressing the brick into the closest possible connection by 
crowbars, making a solid mass over the street. The result 1% that 
on driving over these streets a year after they have been put down,, 
you will hear a rumbling noise as if traveling over an arch not 
resting on the foundations. The sand has settled or the bricks 
have raised. Of course, we know it is caused by expansion due to- 
the almost solid materials used in the construction, and the bricks 
in places become so much elevated or the foundation has so much 
gone down, that when a traction engine or heavy load passes over 
it, the bricks are unable to stand the weight, and, consequently, 
the bricks will be crushed in patches, and a howl goes up against 
the brickmaker for not sending good brick, and another against thc- 
contractor for not having a good inspector. Again, we will see in 
placvs a streak, as though the lightning had struck the road and 
torn up almost a direct line for a himdred feet along the axis of 
tlio road. I found that Youngstown had the same trouble.'^ 

Professor Brown : "Columbus has the same trouble." 

Mr. Strawn: "What kind of expansion joint could be put in 
to obviate that difilculty? Professor Brooks has constructed a 
magnificent home, costing twenty-five thousand dollars, and has 
const ructtMl a private street running pretty nearly half a mile 
tlirough the phu-e. The center is limestone macadam, rolled very 
thoroughly, which makes a beautiful dry- weather drive. On either 
side is a brick roadway — a n^gular boulevard. In this brick pav- 
ing, Mr. Ikooks has put expansion joints, which are nothing more 
nor less than about a seven-eighths strip of soft wood, and he has 
not hail a j)artieh' of the trouble we have had on the other streets. 
He has allowed no heavy hauling over this roadway, but is always 
])leiii>e(l to have carriages and such vehicles io travel over it. But 
he has signs at either end of the driveway: 'Please in wet weather 
drive on hrick.' F^vrry one respects this r(»quest, and the center 
road has been j)ut to no severe t(»st. But in the matter of brick 
paving for extremely h<'avy hauling, it seem? to me that some pro- 
vision should he niad(^ for a ])roper ex])ansion joint, and allow the 
brick to come in contact witli the foundation, and not 1k» subject to 
this crushing strain as when arched. 

"I would like to hear the ex]>erience of the members in regard to 
method of constructing brick pavement to avoid this trouble of 
arching of the surface." 
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Mr. Bowen: "Inasmuch as I have had a little experience on 
both ends of the line, as engineer and contractor, I probably would 
have some right to speak on this subject. There has been a«good 
deal of theory and some buncombe regarding brick paving. A lit- 
tle strip of soft wood is an aesthetic idea, and we might consider 
what is going to happen when that little strip becomes rotten. 

"I raise an objection to 'filling the interstices between brick with 
asphalt or coal tar. I also object to filling the joints with cement 
filling that creates this crown which Mr. Strawn speaks of. If 
the curbstone which held the roadbed in place had not been quite 
80 strong that thing would not have taken place. The abutments 
(which is the curb itself) being so strong, kept the arch intact^ 
and when the foundation settled down a little, which it will nat- 
urally, a vacuum is created below, and it will certainly break. I 
have observed that same condition myself, and have seen places 
broken down by heavy teams passing over, and in driving over such 
places there is a roar like as if there was a cavern beneath. As 
I believe, either of these methods is an unnecessary expense to the 
people who have to pay for the improvement. I have, in my time, 
I am free to say, (inasmuch as I am human as other men are,) 
advocated grout filler for brick pavements and at other times ad- 
vocated coal tar filler, because it seemed apparent that the most of 
the people wanted it that way — that 's when I was on the other 
side, looking for a job. ( Liaughter. ) 

"But the plainest and best way to make a brick pavement, iji 
my judgment, is to fill with sand. Get sand of the proper grade 
and fill the interstices with it^ and it will answer as well as coal 
tar or asphalt or cement grout. It is much cheaper. It adds 
largely to the cost of a pavement to fill with tar or cement either. 
But the principal thing for a brick pavement is a substantial foun- 
dation. That can be best made of concrete. It should not be less 
than six inches thick and formed exactly with the grade of your 
finished paving, and then allow an inch, or two inches, if you pre- 
fer, of a sand bed on the concrete before the bricks are laid. That 
makes a complete foundation. The careless method adopted some- 
times, even where you have a concrete foundation, of putting it in 
irregularly, sometimes fully up to the irrade, and other times four 
or five or six inches below grade, on the theory of bringing the 
whole thing up to a unifonn grade with sand, will not do. The 
pavement will not stand ; it vnW become undulating. WHiere the 
sand is thicker the bricks will settle, and whore there is little or 
no sand the bricks will not settle, and it naturally becomes irregu- 
lar. That is about my experience in the brick paving business. It 
largely depends on the quality of brick, as to its durability, and 
very much depends upon the amount of travel brought upon the 
street. But whether the travel is much or little, there is a right 
and a wrong way to make the pavement, and that is to consider 
thecoBt** 
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Mr. Strawn : '*! will ask Mr. Bowen what crown regulatioiL you 
use for say a thirty-three-feet roadway ?" 

Mr. Bowen: "Four or five inches is sufficient. Five inches 
would be. the maximum 1 would put on." 

Mr. Sarver: "At Canton, we are in the center of the block pav- 
ing manufacturers. They are all around u% and we have been 
paving quite extensively the last four or five years. We have been 
using a gravel foundation, well compacted, with a two-inch sand 
cushion. We have been using a sand filler with grout in the gutters 
on each side, but we find the cement grout filler is the best. We 
use two of cement and one of sand — light loam sand for expansion 
joints. The expansion joints are made in the following manner: 
As the brick are being laid, we take a common, ordinary building 
lath and lay them between the brick. We found by just making 
one joint at each place, the brick, as the tar was expelled by the 
expansion of the cement setting, the two bricks form an arch and 
made a rough surface. We make a double joint on both sides, with 
one layer of brick. After the pavement is all rolled and ready for 
the filler, we pull out the lath and fill the joints full of asphaltum 
tar filler. After the joints have been filled, and the tar is cold, 
ther we fill the joints completely full of this grout — two of cement 
and one of sand, brushing it in two or three times, as required. 
T}h» t<^ndency is to make more 6f these expansion joints. But with 
till* gravel foundation and the transverse joints about thirty feet 
aijart, wo have eliminated almost entirely these arches. 

"The older streets were laid with broken stone foundation and 
two inches of sand ; but the sand goes down between the stone and 
causes uneven ness. We have an excellent gravel, and are not 
troubled with the sand leaving its proper position. 

"Tlio joints in the gutter are made by running four or five layers 
of brick lcn;rtbwiso of the street, inst^^ad of extending the trana- 
vors(^ layers (•()ni[>letely to the curb, and I think we are getting 
])retty closp to the ])ro})er number and ])roper construction of the 
joints. We make tlie crown five inches, and, after it is tamped, 
it <roe< down abort half an inch: and in a thirty-feet roadway we 
;ret iiboiit four mid a half inches; and for a forty-feet roadway, five 
inches. These pnvenients have only been in ^^^^ or six months, but 
seem in <rood condition. 

"We have a strcM't that has been in about fifteen years, with ;i 
broken stonc^ foundation and sand filler, and have breaks in it 
caused entiri'ly bv the sand leaving the brick and the consequent 
arohin;r of the brick. We use a sandstone curb six by twenty — 
none less than thrtK- feet in len<rth, si^t in six inches of gravel and 
backiMl with same amount of gravel. We have a clay soil, but, by 
using this kind of gravi^l, the draining is excollont and the curb- 
ings on the streets have kept their alignment excellently.** 

^fr. Kemmler: "There is one serious objection to cement filler 
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which has not been mentioned yet. All other faults, 1 think, can 
l»e overcome by proper plans and construction. This objection I 
speak of is the tearing up of the street by longitudinal trenches 
by the gas companies, etc. There has been no way found yet that 
1 know of by which such a street can be put back in the same con- 
dition in which it was before. You can cut a straight trench there, 
but you cannot get out the brick witliout cutting off the neigh- 
boring brick, and so in replacing the street leave a joint the length 
of the trench. If any one knows of any way the brick can bo put 
back and properly jointed as it was before, he has a good thing. 

^Tlegarding the objection to the grout filler, the expansion can 
be avoided to a large extent by paving in season — in summer. If 
vou are paving in winter, or after the temperature gets down 
towards freezing, the proper thing is to avoid grout filler, and use 
something else. It is not necessary, as a rule, to do much paving 
out of season, but where such is the case, it is un\visc to use a 
cement filler and run the chances of having it act as it has done in 
many cases. 

"I have noticed, as one of the phenomena of these grout-iillcd 
brick pavements, tiie lightning-like streaks that Mr. Strawn spoke 
of; another, that of settling in patches. The lon<r cracks, I think, 
are due to expansion or contraction. I can't see any other reason 
for them; but these others are ninety per cent, of them, I think, 
due to a settlement of the foundation — defective plans of construc- 
tion. 

"Most of ours that have failed (they have all failed), have been 
mostly on account of the foundation not bein«r constructed properly. 
'ITiey are on a broken stone foundation, with two inches of sand for 
cushion, and in some places may be three inches of sand. Two 
inches of sand, in the first place, are too much: and the up])er 
spaces in the broken stone are filled, but not the lower. The stone 
is all put on in one course of eight inches, and the upper layers 
filled with sand. When a horse comes along and strikes this pave- 
ment, it acts like a sounding board. The sand gets dry and works 
its way down, so that pretty soon your sand cushion is gone an 
inch or an inch and a half. This does not occur all over the street, 
but in patches, wherever there is a weak spot ; and therefore those 
patxjhes go down. There is a space underneath there, and there is 
not strength enough in the brick to hold up when a steam roller or 
heavy engine goes over it. 

*^e can avoid this by a compact foundation, either of concrete 
or, as used in Canton, a gravel, which is compacted so no material 
can get into the spaces. Then we have cut down our sand cushion 
from two to one inch, and are very careful that the surface of our 
concrete is just about ripfht grade, as nearly ri^rht as we can get it, 
so there is no variation of more than a quarter of an inch, if we can 
help it. We are careful, after the brick are laid, to ram it very 
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thoroughly, in order to prevent future settlement in the sand 
cushion. After we have rammed it thoroughly, if the surface is not 
as smooth as we would like to have it, we take a roller, four to six 
tons, (sometimes lighter, but not heavier than six tons,) and roll 
it thoroughly. After this has been done, if you take up one of 
these blocks or bricks and try to punch a hole into that sand you 
will find it almost like rock, and there is very little settlement after 
that. We can't possibly have any setllement there to cause any of 
the phenomena spoken of. 

"In regard to the sand filler, I have to take exception to the 
statements of Mr. Bowen. I believe and admit that sand filler 
is better than any tar filler; but I think the filler is not only for 
the purpose of preventing water from getting under the pavement 
and to hold the brick in place, but to protect the edges of the brick 
at the joints, especially the brittle and soft brick. You find a good 
many streets in Columbus here where the brick have been brittle, 
and find a good many where the brick have been tough, especially 
some of the old West Virginia fire clay brick, twelve or fifteen 
years old. You will find the brick worn flat — no edges worn off — 
worn uniformly. That kind of bricks do not need grout or tar 
filler, just enough sand to fill the joints. They will wear as well 
that way as with a good grout filler. But the brick manufacturing 
l)usiness is young yet, and no large plant can turn out the same 
kind of brick right along, even if they have the reputation for mak- 
ing first-class brick — thoy will got some bad ones occasionally. 
There is no way to pick them out, no test — not even the rattler 
test will pick out the bad brick — that is, indicate what proportion 
of the brick are bad and what proportion are good. So we have got 
to consider that fault of the brick. If we can find a filler which 
will stay in the joints and wear do\ni with the brick, and, at the 
same time, prevent these phenomena of settling and forming of 
arches, we have got a filler which will increase the life of the brick 
pavement anywhere from two to five years. 

^*\Ve have some cases right here in this city — one street running 
south from Fulton Street to the City Park, on Third Street, where 
a Hall wood block pavement was laid about eight years ago, and 
the brick are all rounded off and are wearing off very fast now, 
wearing off much faster now than in the beginning, as there is 
more surface tlicro now for the tiros and hors(»s^ feet to wear on. 
For that kind of a ])avomont, I think the grout filler can be made 
to apply and incroas*' the life of tho ])avoniont very much.^' 

Tho Cliair: '*! wish to sny, in roirard to oross trenches, in War- 
ren, Ohio, wo liad occasion to open u|) tho stnx^t just after it had 
been newly paved, to put in a sewor connection. The work was 
done by tho city at tho ox]')onso of tho ]>ro])orty owners. We started 
out with the intention of making a good job, and dug the trench 
throo foot wide and took off al)out five* foot of brick and concrete 
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-over the trench, about a foot each way. In making our back-fill, 
the usual practice in city work would be to put on two shovelers 

-and one tamper, but we reversed that and put on one shoveler and 
two tampers, putting the laziest man we could get on the shovel 
and the two quickest men on the tampers. We got all the dirt back, 
and a little extra. Instead of taking out the concrete six inches 

-each side, we took out one foot, and the new portion rested on the 

.shoulder of the trench one foot each side, uniting as well as we 
could to the original concrete, using one part cement, two parts 

jsand, and four parts broken stone." 

Mr. Kemmler: "My objection was, that in cutting a trench 

longitudinally across the street, you can^t get the brick out from 
betweeen its neighbors, but must cut it off even, making a straight 
line, and must put it back the same way, making a continuous joint. 

IRegarding back-filling, in franchise work here, we compel them 

to put four tampers to one, shoveler, and we get all the dirt back, 

^00." 

The Chair: "The time is passing, and perhaps we had better 
^o to the next paper, ^The Interurban Electric Railway Terminals 
-«t Dayton, Ohio,' by R. E. Kline, Dayton." 



miERURBAN ELECTRIC RAILWAY TERMINALS AT 
DAYTON, OfflO. 

By Robert E. Kline. 

One of the problems encountered in cities of modern growth 
which is now manifested at Dayton is that of obtaining rapid 
transit or efficiency in the operation of city street railway cars, and 
a successful handling of passengers and freight in interurban serv- 
ice to the desirable points or terminals in the city. 

To attain these ends, as well as to afford a satisfactory servia* 
with as little congestion of cars as possible on streets most used by 
«ich lines, is the problem. With us, the matter becomes of in- 
'Creasing urgence since the advent of electric power, >^ith attend- 
ing increase in street and interurban railway operation. 

It is usual, in the location of lines, first of all, as much as pos- 
sible, to follow streets and routes most desirable from the stand- 
point of securing patronage. 

After numerous lines have been so constructed following this 
idea, as products of different periods of the past, the presence of 
circmnstances conflicting with satisfactory street railway operation 
is manifest more than ever before cropping out to the dissatisfac- 
tion of many impatient passengers, in delays at crossings and by 
reason of the necessarily frequent stops of long lines of waiting 
cars, resnlting from the fact that too many companies are forced 
to occupy common tracks to ^^i to and from the center of the city. 
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It is the natural idea and preference^ and usually a first solu- 
tion to bring all lines to pass^ if possible^ a single point in a city 
of the size of Dayton, by the construction of a loop where neces- 
sary, over which all linese which terminate therein will be required 
to pass, and over portions of which it is desired that all city lines 
must also run. 

The points of advantage to be attained by the method are mani- 
fest, not taking into account features that are objectionable which 
arise. Transfer of passengers from one line to another is thereby 
facilitated. In some instances, a single waiting station is possible. 
Perhaps even one place of management for each department '^l 
street and interurban railway business may be feasible. 

There is also another point to be noted. It seems to be desirable 
on the part of a great number of our enterprising merchants, as is 
elsewhere wont to be the case usually, to bring all passenger cars 
as much as possible to pass along or as near as possible to the 
streets upon which their individual places of business front. Some 
object as a matter of principle to having; additional tracks on any 
business streets. However, there are a few so inconsistent as to 
desire this service as near them as possible who, nevertheless, object 
to the laying of tracks on streets along their own frontage, in case 
they are now unoccupied by railway tracks. 

The establishment of a simple loop is an idea that now prevails 
in the city of Dayton, over which all cars will be required to pass. 
It is maintained that this plan will moot the conditions and re- 
quirements as they now exist. 

Xo doubt a test of such an arrangement following the prevail- 
ing idea of a simple loop, as stated, would not only at this time 
prove unsatisfactory and impractiblo, but would later prove ex- 
ceedingly cuniborsome and objectionable to all concerned. 

Efforts of certain private individuals aro now being put forth in 
attempts to solve tliis problem, adopting some such plan, the mo- 
li\c. howovor, boing, in some instances, in addition to the end of 
facilitating strool railway sorvioo, with the idea that they be mate- 
rial, to a greater or loss extent, in perfecting the deal, perhaps in 
the disposiil of nocdcd pro]>erty, right of way, or in financing the 
project. 

Any ono of tho propositions suggested may bo in part or entirolj' 
right, hut lot us hopo, in tho interest of future Greater Dayton, to 
dotomiino this absolutely before any venture involving any consid- 
erable expenditure, be made. 

A practice that is now prevalent in the loading of freight, bag- 
gage, etc., on cars that stand on the tracks on streets in our city, 
especially where suoli tracks are now used by citv railway cars of 
frequent service, must, sooner or later, be abandoned; in fact, it 
should never bo tolerated on any street, except as a temporary ex- 
pedient. 
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It is not prefiumed that this paper will, by any means, finally dis- 
^)8e of every proposition or dilficulty ; perhaps no more than sug- 
est a few pertinent ideas worthy of consideration, and, to a certain 
ztent, direct the thinking public to some practical solution of the 
►roblem. If any suggestion worthy of further consideration may 
offered, a willingness to lend any future efforts, if the same 
ay be caJled for to the end of assistance in securing the proper 
Bult named, shall certainly be forthcoming. 
A glance at the accompanying map shows the city of Dayton, . 
^nd the numerous towns of more or less importance located in the 
^uiine counties within a radius of forty miles, from practically 
^all of which Dayton is now readily accessible by meaus of the ex- 
<cellent interurban facilities radiating from Dayton to an extent 
Ihat strikes one as being remarkable. In the construction of all 
these lines it has been my fortune to render more or less service as 
-engineer. It is a safe assertion that but few cities in the world have 
attained a service in any degree equal in excellence to that mani- 
fest in this particular case. The linos in red on the map indicate 
those already built or building, while the lines in blue indicate those 
in process of promotion and likely to be built within a year. 

The last map of the city of Dayton shows the location of the 
city street railway lines connecting practically all sections of the 
city and radiating from the central and business portions of the 
same. These have occupied the streets, and there has been here- 
tofore but little interference or annoyance, by reason of the num- 
ber of cars running thereon, to prevent an efficient service and 
fairly successful system of rapid transit to and from the suburban 
districts of the city. 

It can be readily seen, liowever, in a glance at the map of elec- 
tric railways heretofore referred to, that many problems necessarily 
have arisen since the advent of so many interurban lines, because of 
their unavoidable occupancy of certain portions of the street rail- 
way tracks formerly used exclusively by city street cars, for the 
obvious reason that all lines aim to reach the heart of the city. 

The advent of all these lines has taken place within a period of 
five years, which is, within itself, a remarkable fact. It can, there- 
fore, readily be seen why there has, as yet, been no satisfactory solu- 
tion of the problem of interurban electric railway terminals in 
this case, however essential and important are the requirements 
Xirging the necessity of a speedy settlement. 

The conditions or the most successful and satisfactory opera- 
tion of interurban or city street railway lines in any city are, at 
first, as mentioned horotofore, the handling of all passengers as 
dearly as possible at a central and common point in the city, pro- 
viding for a possible union passenger station, the advantages of 
>vhich are plainly manifojst. If ])ractioal)le, it would be likewise an 
advantage if a central union freight station could be made pos- 



90 Ohio Society of Surveyors and Civil Engineers, 

sible in conjunction therewith. This^ it may be^ will not be found 
feasible should a test be made under conditions that now or will 
eventually exist. 

There is one principle that should be recognized and respected 
as between any city and the street and interurban railways of im- 
portance which see fit to invest the same. It is that in considera- 
tion of the cheaper and better service afforded by these lines, there- 
by bringing into contact with the city to enhance her business in- 
terests so many additional people, and because of the advantages 
to her own citizens, facilitating travel between the various portions 
of the city and adjacent country and towns by means of frequent 
and excellent service, the city is, in turn, bound to yield, in some 
degree, certain grants and privileges to companies which desire the 
use of streets and thoroughfares for these purposes. 

It is suftjcient, and, at the same time, just that the city should 
be fairly and equitably recompensed as a return for any such con- 
cession, the same to be governed, however, very much by the con- 
ditions whereby it becomes possible for any company so favored to 
render, in turn, such recompense. However, the possibility of 
cheap and frequent service should not be prevented by too stringent 
enforcement of this right. 

Kather than dispense with or keep out any line that is of suffi- 
cient public and business advantage, a city had better exact no 
restrictions other than sufficient to restore the city and enough to 
protect the property and vested rights of her citizens in the use of 
streets and other thoroughfares. This may be regarded as an ex- 
treme attitude favoring the admisison of interurban lines, but it 
is not when all the conditions named and implied are given their 
propor consideration. 

There is no doubt that there are instances when, after a success- 
ful oyxTation of lines for a continuous period, that conditions will 
i>ermit additional restrictions and exactions on the part of cities 
traversed successfully by the lines of certain companies, when thtr 
times comes for a renewal of the franchise. In that event, a fair 
business aramgeinont should he effected, however, with a proper 
\iew to precisely thf same considerations. 

There is manifest wisdom in the law that provides for a com- 
parativoly short tiTm f ranch iso, so that rectification of any in- 
equitahh* terms may he attninnhlc at proper intervals. 

From the fact lliat ilioro lias U^en no concentrated or marked 
effort to hrinp the city officials and the manairements of interurban 
and city stn^et railway lines in the city of Dayton together in a fair 
discussion and dctormination of this matter, hut very little ban 
been accomplished in the direction of attemptinfr or completing 
a satisfactory i^lan for bettor electric railway terminals. 

There is a more or less justifiable disposition on the part of our 
city ofTicials to withhold any concessions to railway promoters and 
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because of the fact that Dayton is inflicted with a number of un- 
satisfactory bridges in the reconstruction of which the street rail- 
ways under existing franchises are required to do but a trivial part, 
wliich is very much objected to by many. 

It will be necessary, in the near future; in fact, is absolutely 
80 now, to improve and enlarge some of the bridges referred to in 
order to afl!ord a proper means of carrying interuxban cars, as well 
as for the sake oi general appearances, and for what is more im- 
portant, to satisfy the requirements of a city so far advanced in all 
other respects. The condition of affairs is indeed deplorable if 
Matters cannot be equitably arranged between the railways and 
the city to accomplish this end so necessary. 

It is reasonable to suppose that, in order to secure a proper dis- 
posal of the matter, a getting together on the part of the city offi- 
cials and tlie numerous companies in question is not an impossi- 
bility, and this difficulty should soon terminate. 

It will probably not be done, however, until a scheme is prop- 
erly devised by some one capable of this achievement encompassing 
both the problem of better interurban electric railway terminals, 
and other needed street railway facilities, and the rebuilding of 
bridges, and in the event that the matter is disposed of in a man- 
ner that in itself is fair and equitable, it will not only be satis- 
factory at present, but will meet the requirements that are likely to 
exist in the future. 

Heference is here made to a plat showin^r the streets upon por- 
tions of which the cars of all city and interurban railways of Bay- 
ton are now brought to pass. 

The present condition is unsatisfactory principally from the 
fact that there is no common point of terminus. 

By a reference to the plat showing the four blocks of the city 
bounded by Third, Fifth, liUdlow, and Jefferson streets, it is sug- 
gested, first, as a step in the right direction, that additional curves 
as shown be put in on Third and Fifth streets at the intersections 
of the same with Ludlow, Main, and Jefferson streets. This will 
perfect a main loop and two loops within the main loop available 
to all lines, with the addition of no tracks on the main thorough- 
fares in the city. This may prove sufficient for a number of years. 

For a system of terminals that will be most effective here after, 
following out the above plan at some later day, as the requirements 
develop the construction of a system of double tracks and curves, 
as shown between Ludlow and Jefferson streets, on Fourth Street, 
is suggested, whereby it will be posisblc for all cars to pass over 
or be brought to the corner of Main and Fourth streets by means 
of the four smaller loops within the one large loop, as shown, per- 
fecting the possibility of a common terminal nearest the center of 
the city in probably the easiest and best manner attainable. It 
might mean, later, the construction of two additional tracks from 
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Third to Fifth Street on Main Street, and it is certainly not to be 
deplored that this may become nec*cssary in consideration of the 
benefits to be derived, as the resulting advantage to the business 
interests would certainly justify this additional inconvenience. The 
advantages of this system can be seen better by a study of the plan. 

To attain a satisfactory union passenger and freight interurban 
street railway depot, a plan might be adopted to the advantage of 
the city, and as well be best to all concerned, by which the site of 
the present city building and abutting drives known as North and 
South Market streets might be utilized, as shown on the same plat. 

There are many points that might be offered as arguments in 
support of this proposition, among which is one that tiie city has 
long been on the lookout for a site for a new and more commodious 
city building, and the disposal of the old building to advantage in 
this manner might render this posisble at some future time, and, 
in addition, furnish, in part, the necessary means. . 

Should the building be abandoned for its present uses and 
adopted in this way, in case that it should not be sufficient in size 
for all the required uses the various railway companies might se- 
cure in conjunction therewith for additional freight and office 
facilities the business houses fronting on North and South Market 
streets now owned by private individuals. 

This plan is, of course, a mere suggestion among numerous oth- 
ers that might be offered, yet by which the city might solve this 
important problem, and, at the same time, profit materially and as 
well wipe out the difficulties that now exist with the interurban and 
city street railway companies. 

tt is a matter of no little importance that every phase in the solu- 
tion of this great problem should be given prompt but careful con- 
sideration before decided action. The interests of the railway, the 
traveler, the merchant, and the city should have due attention. 
This involves not only the exercise of closely directed economic 
and business judorment, but also the careful discrimination of the 
engineer. Tt devolves upon him to cope with and solve in a most 
satisfactory way not only what the present conditions require, but 
to prepare, as nearly as is now practicable, to meet the possibilities 
of future requirements, f Applause.] 
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PAVEMENT BASE MADE OF FURNACE SUG OR CINDER* 

By William Wilson. 

Brother Engineers : The question of a good f oimdation for 
pavement is one which the engineer necessarily gives considerable 
thought, and the question arises, what is the best at the least cost ? 
Therefore, 1 wish to present a few observations in reference to 
Furnace Cinder as a foundation. 1 will say that we have a pave- 
ment of asphalt block, over four years old, laid on furnace cinder 
six inches tliick, tliat has given entire satisfaction, as the pave- 
ment is in first-class shape at this date. We have taken up the 
pavement at different places on account of fixing sewer and water 
connections, and have found that tlie foundation or base was as 
hard as concrete, and, in fact, it was harder and adhered better 
than some concrete that I liave seen taken up. 

Furnace and Mill streets have been laid about one year, using 
six inches of furnace cinder as the base and asphalt block on top, 
and through Furnace and Mill streets and the intersection on Main 
Street it was necessary, about nine months after it was laid, to tear 
up a strip about ten feet wide for the purpose of laying a street 
railway track through the center of the streets, and when the base 
was taken up they had to use iron bars to pry it up with, and also 
sledges with which to break it so that it would pry out; in fact, 
it was holding together and was stronger and in better shape than 
concrete generally is, especially when put in with some of the com- 
mon cements. We paved a thirty-six foot roadway about one mile 
in length this last fall. The work was done in the months of 
November and December, and was through within fifty days, bad 
weather included, but if we had used concrete instead of cinder 
base it would have been impossible to have gotten it completed this 
last fall, and the freezing weather would have affected the con- 
crete, and I am satisfied that in using furnace cinder for the base 
that wo have as good a street as though it were concrete. Our 
8i)ecification8 call for the foundation to be not less than six inches 
thick, after having been rolled with a steam roller not less than 
twelve tons in weight, and as the rolling progresses, fine or limey 
cinder is to be spread on the top of the foundation, so that there 
shall be no voids into which the sand cushion can be forced. When 
we find soft or spongy places not affording a firm foundation for 
the base it is dug out and generally refilled with furnace cinder, 
the cinder is broken up with napping hammers after being spread 
on the street and then rolled in about three layers. We thoroughly 
roll all our work from the foundation to the top. as T IxOieve that 
rolling is one of the most essential parts of making a good pave- 
ment. We use cinder from anv of the furnaces in the Mahoning 
Valley, as there is not enough difference in the cinder to materially 
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affect the base. Furnace cinder certainly has good cementing 
qualities in it, for at Youngstown, Ohio, The Brier Hill Iron & 
Coal Company make cement from their furnace cinder, and it i© 
SI good Portland cement that has exceptionally good setting quali- 
ties, as it gets very hard, and will show good tensile strains, and 
the cement is taking quite a lead in the eastern part of this State 
and the western part of Pennsylvania, as the steel plants and vari- 
ous other concerns have used a great deal of it in their foundation 
work, and it has been used in the viaducts of Youngstow^n, and 
there is no room to doubt the merits of the cement. Therefore, 
if an x\ No. 1 Portland cement can be made from furnace cinder, 
why can we not use furnace cinder for a foundation with those 
cementing qualities in it which they can make into P(»tland ce- 
ment, therefore making a better furnace cinder concrete founda- 
tion than any that could be made out of limestone mixed with sand 
and cement, and what is generally used is common hydraulic 
cement, which certainly cannot be as good as the Portland. At 
the Brier Hill Iron & Coal Company^s furnace they have a wall 
built from furnace cinder, just as it was taken from the furnace, 
and the wall has been in for two or three years, and it is as hard 
and firm now as at any time since it has been built, therefore show- 
in<r that the frost has no effect whatever upon it. They also have 
several walls built, some of them with one part of cement to ten of 
cinder, and others have one part of cement to twenty parts of cin- 
der, any they make excellent walls. In Youngstown, cinder foun- 
dation was put in on Wick Avenue, with brick pavement on top. 
After a nunibor of years of wear, the brick gave out, and sheet 
asphalt was laid ovct the paving brick, and it is said to have made j; 
very good job. Phelps, Hazel. Boardman, "Market, and Commerce 
streets, located in the center of the city, had furnace cinnder for 
a l)ase. 1'he streets that I have mentioned are all very old brick 
pavements, and they hav(» all In'en covered with sheet asphalt ex- 
cept on Boardman and ronnnerce strcH'ts and one square on Hazel 
Street, hut there has neM»r been any qnc^stion in n\irard to the foun- 
dation, for in dii:«rin<z thron^di it for pipes it has always shown 
Very fair as far as tlie foundation was eoneerned. I am informed 
that Akron has laid thirty-two dilferent strei^ts and parts of streets, 
nsin^' ei^ht-ineh cinder base, comiTKMicin*: in 1S90, and one street 
with six-inch has<' was jnit down in 1><0S. Paving brick was laid 
on all hut two of tliesi^ stnvts, one street laid with asphalt block 
on the six-inch base, and one street with asjilialt block on the eight- 
inch liase. It would seein. from these facts, that it has Ix^en giving 
trood satisfaction in th<' city of Akron. I liave nsed furnace cinder 
in foundation f«»r machinerv and snch like, and it has given good 
satisfaction, and, in c<niclu>ion, will sav that I am a very strong 
advocate of furnace* <inder for the has** of pavements. [Applause.) 
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Mr. Kemmler : "I want to ask Mr. Wilson whether he has fig- 
ured the cost of six-inch cinder base and six-inch cinder base with 
natural cement*' 

Mr. Wilson : "You mean the comparison ? I would say that it 
would cost about a third of what the other would cosf 

Mr. Kemmler: "That is, mixing cinder into concrete with 
cement or natural cinder ?*' 

Mr. Wilson: "I mean natural cinder and using concrete. We 
find that we can probably get our cinder put in for about eight or 
nine cents a square yard, after being thoroughly rolled. Our con- 
crete foundations vary a good deal — in the neighborhood, possibly, 
of thirty cents.'* 

Mr. Cronley : "You use the cinders alone ?" 

Mr. Wilson: "Yes; use nothing else but cinder; don't mix it 
with any cement whatever. We claim the cementing qualities are 
there to a great extent.'* 

Mr. Neiderheiser : "Have you had any experience in using it in 
place of crushed limestone in macadam road ? If so, what are the 
wearing qualities of slag when subjected to the usual traffic of \ 
road ? I heave heard its use advocated, and then heard other peo- 
ple say it was not any good." 

Mr. Wilson: "1 understand the question to be, whether it will 
make good macadam road. In my opinion, 1 would not want it 
for that purpose. The reason is, that the wheels would wear it 
away, eat into it. When you get your spring rains, and the water 
is coming down on there all the time, it would seem to grind into 
it. It is hard to get uniform in every respect. But cover that with 
a brick pavement, and you protect it, and it will last." 

Mr. Sarver : "In answer to that question, I will say that I have 
had a little experience with using slaj^: as a road metal. The first 
five or six months it was very nice, but it wears through in holes. 
I tried to dig up a monument in it one^ time, but had to give it up 
as a bad job. Another objection is, that the dust is so light than 
ordinary team makes so much dust that you can't see the team." 

Mr. Ganyard: "There is a difforonce in the quality of furnace 
slag, as I found out. The fresh and new slag is more valuable 
than the old." 

Mr. Sarver: "We use the light color — don't allow any black 
slag." 

The Chair: "At Warren, Ohio, we have used slag for the lower 
part, or base, of macadam road, then coverin<r with broken lime- 
stone, and it makes a yery nice macadam road." 

Mr. Neiderheiser: "I think there. is no question about furnace 
cinder making a good foundation. One of the best streets in our 
city is of that kind of foundation, six inches. It has been down 
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two years, and have had no occasion to tear it up, but I know the 
top is just as it was when put down — the brick on top/' 

Mr. Wilson : **We have our cinders all shipped in, although wo 
have a furnace there. It is as expensive to get them there as from 
other furnaces in the valley, because the railroad companies have 
contracts to take them from the furnaces at all times of the year, 
so we have to go to the railroad company to get our cinder we have 
to do our experimenting with them." 

Mr. McKay: "What is the charge for the cinders?'* 

Mr. Wilson: "Nothing beyond the railroad company's charge 

for freight We get the cinders delivered from two and a half a 

car up to eight. It varies in that way." 



VERTICAL CURVES- 

By Lewis A. Amsden. 



In applying the principle of the parabola to vertical curves, the 
undersigned claims nothing new, but he does claim that the fol- 
lowing formula is more simple than that in any work of reference 
that he has access to. 

Space off an equal number of spaces each way from the change 
of grade. 

Make the grade line having the greater gradient the base line, 
and mark the point of curve on the base line 0; if the gradients 
are equal, take your choice, but in all cases must be at the P. C. 
or P. T. of the curye. 

Commence at 0, mark each space 0, 1, 2, 3, 4, etc., until you 
have numbered each space ; consider each space as an independ- 
ent station and calculate the gradient for a station on the base 
line, basing it upon the regular gradient and the number of feet 
in each space or station. 

Extend the base line A. C. (figures 1, 2, 3, 4 and 5) to B., which 
is a point directly over or under, as the case may be, the last sta- 
tion or P. T. 

Calculate the elevation of B. and of the last station or P. T., 
and divide the difference in elevation by the square of the num- 
ber of the last station : this is the drop or crown for sta. 1 ; the 
crown of the other stations is found by multiplying the crown of 
sta. 1 by the sijuare of the number of the sta. that you wish to 
find the crown for. 

Multiply the gradient by the number of the sta., subtract from 
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the product the crown for the same sta.; the remainder is to be 
added to the elevation of sta. 0, if the P. T. is higher than the P. 
C, or subtracted if it is lower than the P. C, if the gradients are 
equal, forming a V , it is to be added ; if they form a V , it is to 
be subtracted. 

The sum or remainder is the elevation of the vertical curve for 
that station. 

Let n represent the last station, 
g " " gradient, 

c *' " crown for sta. 1. 

d " " diflFerence in elevation between B. and the 

P. T. 
X " " remainder that is to be added to or sub- 

tracted from the elevation of sta. for sta 1. 

Then c = ^ and x= Ig— Ic. 

X for sta. l = g— c. 

X " " 2 = 2g-(cX22). 

X " " 3=3g-(cX3»). 

X " " 4=:4g-(cX42). 

If the P. T. of the vertical curve is higher than the P. C, add 
X to the elevation of sta. 0. 

If the P. T. of the vertical curve is lower than the P. C, sub- 
tract X from the elevation of sta. 0. 

If the two grades are equal, forming an A) x is to be added. 

If the two grades are equal, forming a V , x is to be subtracted. 
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OUTLINE OF PROCEEDINGS. 



The Twenty-second Annual Meeting of the Ohio Society of Sur- 
veyors and Civil Engineers, which was held at the Great Southern 
Hotel, Columbus, Ohio, was called to order by the President, 
Homer C. White, Monday evening, January 21, 1901. 

The report of the Secretary, P. J. Cellarius, was read and 
adopted. 

The report of the Treasurer, P. J. Cellarius, was read and re- 
ferred to the Trustees. 

A paper on ^'Vertical Curves,'' by Lewis A. Amsden, was read. 

Tuesday, January 22, A* M« 

The President gave his annual address, after which papers were 
read by Prof. C. N. Brown, "A Review of the Engineering Progress 
During the Nineteenth Century''; by J. B. Strawn, "Portland 
Cement and Some of Its Uses"; by J. C. Cronley, "Elementary 
Mechanics" ; by P. J. Cellarius, "The Riverdale Sewage System and 
the Shone Pneumatic Ejectors." 

The following nominating committee was appointed: Messrs. 
E. A. Kemmler, B. F. Bowen, and J. B. Strawn. 

On motion, the Chair appointed the following committee to pre- 
pare suitable resolutions on the death of John W. Stump : Prof. 
C. N. Brown, B. E. Kline, C. E. Sherman. 

Tuesday, January 22, P. M. 

The Society, upon invitation, visited the Ohio State University 
and various manufacturing plants. 

Tuesday Eveninsf, January 22* 

Upon motion, the following committee was appointed to pre- 
pare resolutions relating to the character of maps and work done 
by the United States Geological Survey in charge of the Topo- 

riphical Survey of Ohio : Messrs. J. B. Strawn, R. E. Kline, and 
J. Cellarius. " 

A paper on the "Comparison of Methods of Computing: Earth- 
work" was read by Prof. W. H. Boughton; also, a paper on the 
'^Municipal Improvements of Shelbv, Ohio, During the Year 
1900" was read by Mr. J. B. Weddell! 

(103) 
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ELECTION OF OFFICERS. 

"Is the Committee on Nomination of Officers ready to report?** 

Report as follows : 
"To the President and Members of the Ohio Society of Surveyors 

and Civil Engineers. 

"Gentlemen: Your committee appointed for the porpoae of 
nominating officers for the ensuing year respectfully begs to anb- 
mit the following report: For President, A. W. Jones; Vice-Presi- 
dent, F. L. Neiderheiser ; Secretary-Treasurer, F. J. Cellaritifl. 
For Trustees: Homer C. White, Prof. C. N. Brown, William Wil- 
son, J. B. Weddell, R. E. Kline. 
"(Signed.) 

'^£. A. ElBKMLBR, 

''B. F. BowBN, 
"J. B. Strawn, 

"Committee/' 

Secretary' Cellarius: "Mr. President and Members of the So- 
ciety : Before you act on this report, 1 wish to state to this Society 
that I desire to be relieved from this office the coming year, and 
ask that my name be withdrawn from consideration. It is not 
that I do not want to serve the Society, because I have found the 
work exceedingly pleasant, and I feel that every member ought to 
do his share of the Society work, but I feel that, in the coming 
year, I cannot give to the office the time that it requires to do jus- 
tice to the Society, and therefore ask to have my name withdrawn.** 

Mr. Strawn : "I believe it is the experience of those longest con- 
nected with the Society that if you have an office with a good deal 
of work in it, i)irk out tho busiest man in the whole Society, and 
you will have it done l)otter than if you pick out the fellow who 
hasn't anything to do, and it will ho done more promptly. I don't 
want to impost^ a burden on Mr. Collarius, but I feel that his 
services as Secretary-Treasurer have been so eminently satisfac- 
tory to the Society that we should thank him with our whole hearts 
for the sacrifices he has made for the benefit of the Society, and 
earnestly ask that he continue to serve us. T am sure I voice the 
sentiments of the whole committee." 

Secretary Cellarius: "1 appreciate the kind words of Mr. 
Strawn, but I feel that I have not the time to give to the office 
that it demands." 

Moved by ^Ir. Huston (seconded) that the report be received. 
Carried. 

Moved by Professor Brown that the rules Ix^ suspended, and the 
President instructed to cast the ballot of the Society for the offi- 
cers named in the report of the coinmitt(M^. Seconded by Mr. 
Strawn. Carried. 

Tlie President |»ror('eded to cast the liallot. a? directed, and de- 
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clared the officers above named in the report of the Committee on 
Nomination of Officers to be duly elected for the ensuing year. 

The President: "Now we can make the work of the Secretary 
a good deal lighter than it has been if we will all work with him. 
If we just go home and let the matter drop, he will have to bear 
the burden, and we will have nobody to blame but ourselves if he 
acts like the rest of us and lets everything go. I for one feel like 
helping him, and will do better than 1 did last year, I assure you." 

Mr. Strawn brought up the matter of assisting the Secretary in 
^he way of securing advertisements for the published proceedings, 
the members each securing what they might be able from among 
their home firms. This he had done, and was still able to do. 

Mr. Wilson, of Niles, agreed with Mr. Strawn, and stood ready 
to pledge himself to secure advertisements, and called upon other 
members present to make a like pledge, and in this way solve the 
difficulty. 

Professor Brown : "I have a little matter here 1 have been asked 
to present to the Society. I will say a few words in regard to it, 
and leave it for consideration of the Society until to-morrow. It 
is in regard to the establishment of the proposed National Stand- 
ardizing Bureau by the national govermnent at Washington. The 
idea is to establish a bureau for the standardizing of all sorts of in- 
struments used in engineering and scientific work, anything at 
all used in the way of accurate measurements. There is no such 
bureau in this country^ and for scientific work it is necessary to 
send instruments to Gfermany to have them properly standardized. 
Such a bill has been introduced, and the friends of the bill wish 
to bring as much pressure as possible to bear, so they ask this and 
similar societies to consider the matter, and if they think wise tc 
say so in some sort of resolution. I will leave these pamphlets op 
the desk, and any member who cares to can look them over. I 
have no special recommendation to make, except that I think it is 
probably a good thing. It is not connected with the adoption of 
the metric system, but is another matter entirely." 

The applications for membership of John C. Ward, German 
Warner, G. G. Cole, W. E. Sarver, Prof. William Boughton, E. C. 
Baird, R. S. Sharts, L. B. Ganyard, and W. H. W. Jenkins were 
read and balloted upon, resulting in the election of those gentle- 
men to membership. 

On motion of Secretary Cellarius, the matter just brought bofor*^ 
the Society by Professor Brown, referring to the proposed Stand- 
ardizing Bureau, was referred to a committeo of three for examina- 
tion, and report to this Society. The Chair named as this com 
inittee : Professor Brown, F. J. Cellarius, and J. B. Strawn. 

On motion of Mr. Wilson, meeting adjourned. 
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Wednesday Momins:^ January 23. 

The meeting was called to order by the President, who, upon 
announcing the first and second numbers on the program, found 
that neither gentlemen were present. Mr. W. H. Jennings, a 
former member of the Society, having consented to read a paper 
descriptive of the work of the Michigan Railroad Appraisers, was 
called upon at thi^ time, and responded. 

Mr. Jennings gave a resume in detail of the manner in which 
this work was carried on in Michigan, and, as he was one of the 
corps of experts engaged for this work, his information was espe- 
cially valuable and interesting, as being gained from personal con- 
tact with the work. He stated that the work had been the most 
complete and systematic ever attempted by any State for the pur- 
pose of determining the value of tlie railroads within a State, and 
the precedent established hy M ichigan would, in all probability, be 
followed by similar action on the part of other States. 

It was not Mr. Jennings's wish to have the paper published at 
this time, but such of the discussion of same as is intelligible with- 
out connection with the paper is presented. 

Mr. Cronley: "I would like to ask the writer of the paper 
whether he can take any single railroad in the State of Michigan, 
after having determined the value of its right of way, rails, roll- 
ing stock, bridges, etc., and state what the average cost or value is 
per mile.*' 

Mr. Jennings : "The results were all tabulated, but I don't know 
what the result was. The figures were all tabulated by the com- 
putors in the office, and I saw very few of the final figures. As soon 
as completed, they were turned over to the tax commission, and 
a special session of the legislature called.'' 

Mr. Cronley : "How much did it increase the tax on railroads ?'' 

Mr. Jennings: "About one hundred per cent. That paid for 
the commission's work. If they could not find the tangible value, 
thoy put on an intan<riblo value on the franchise, to make it more." 

Mr. Peters: "Is it possible to obtain copies of these reports or 
the findin<i^ of the commission ?" 

Air. Jcnninprs: "I don't know just how that would be. The re- 
ports would 1)0 rather expensive. They would go to the legislature 
and undoubtedly be printed and probably be accessible. The rail- 
roads which have a lot of watered stock, the stockholders and bond- 
holders and men financially interested in it will want to know 
?omethin<r about it. The result will certainly be beneficial, whether 
the result measured up to expectations or not. We did not take 
taxes into consideration at all." 

Professor Bro\^'n : "This whole subject is rather difficult to 
•discuss, because we all know so little about it, practically nothing. 
It is entirely alonir new lines. Xothing has ever been done like 
it in the Fnited States, and these gentlemen were pioneers in this 
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line, and had to work it out entirely themselves. It seems to me 
they have done the work well, and it seems very probable tliat other 
States will take up the same idea, and, in the next decade or two, 
will follow out the same idea. Then the Michigan work will be 
looked back to and referred to as the basis for such work. This 
paper has been exceedingly interesting, and I hope the whole re- 
port of the work will be published, with as many details as possible, 
60 that it will be accessible to engineers. No doubt, the general 
results will be published." 

Mr. Wilson : "I was much pleased to listen to that report, and 
will say that the commissioners of lYumbuU County have under- 
taken to measure up all the switches in the county, to see if the 
property was properly taxed, and whether the value was about 
right. If I remember rightly, one of the commissioners referred to 
said something about what they were doing in Michigan, and I 
believe that is what gave him the idea." 

Mr. 'Cronley: "Will this not do away with auditors' passes? 
There is not a common pleas, circuit, or supreme judge or county 
auditor who does not carry a pass in his pocket over any road he 
sees fit to ride over. And it occurs to me that if it does away with 
the pass business, the county auditor carrying a pass when he is 
taxing the railroads, it will be a good thing, if it does nothing 
more. I never could understand how the county auditor had such 
knowledge of railroads as would make him competent to assess 
them. It seems to me this, on its very face, suggests something in 
the right direction. The law may not be perfect in its operation 
■or construction, but it lays a basis upon which I believe a perfect 
system of taxation can be built. I was highly pleased with the 
paper, the subject being entirely new to mo." 

The Chair: "I will say, in reference to the measuring of switches 
in Trumbull County, that the results we have been obtaining do 
not show that the railroads have Ix^n perverting the facts, as we 
have not gained enough to pay the commission expenses." 

Mr. Cronley: "It is not the length of them, but the value." 

The Chair : "They have a certain value on right of way, on main 
track, and mileage of switches, which is determined without much 
regard for value of rails and the track itself." 

Professor Boughton: "In that connection, I will state that I 
have read regarding the work of the Michigan Commission that 
they discovered a considerable numiier of railroads that had not 
bem listed at all, not chartered or paying anv tax as railroads. 
The owners of the land paid taxes as owners of the land as such, 
but the railroads, as such, had not been listed for taxation." 

Mr. Peters: "I understand that the railroad companies have all 
their property listed as right of way in these small cities and 
iowns. They may have buildings or may be lot? not in use at all. 
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but all listed as right of way. I don^t know how it comes to be, 
but it seems to me to be very wrong/^ 

Mr. Jennings : "I may be able to throw some light on that sub- 
ject, as I have reported railroad taxation for some years. A tract 
of land in the country has been thrown into right of way. If 
there is no railroad on it, it pays taxes the same as anything else. 
For all land not used for railroad purposes taxes are paid the same 
as by anybody else. Take the Hocking Valley. It has a certain 
number of acres in Columbus on which is a railroad; that goes 
into track mileage. A value is put on the track at so much per 
mile, which includes the right of way. If there is no railroad on it, 
it is estimated the same as other property. The buildings go into 
the property value, not with the track.^^ 

Mr. Peters : "I know of some lots that have no track on them., 
some used as coalvards, some not used at all, and all put in as 
right of way and nothing else.** 

Mr. Jennings : "That is not right. I was speaking of my own 
work.'* 

The Chair : "We will hear the report of the committee appointed 
to draw up resolutions regarding the United States Topographical 
Survey.** 

Mr. Strawn read the following report : 

"Whereas, The past quarter century, in this country, has wit- 
nessed unprecedented progress and development in the building of 
railways, and especially the introduction of the electric railways, the 
opening up of and developing our vast mineral resources, the utiliz- 
ing of our rivers and streams for power to drive machinery and for 
public water supplies, has emphasized the importance and value 
of accurate geographical and topographical maps of our State, the 
establishment of accurate and reliable geographical reference 
points, and of well defined bench marks from precise leveling; and, 

"WiiERKAs, It has been l)rought to our notice that the methods 
used by the United Stat^^s Geographical Survey do not secure the 
accuracy and precision wc think desirable, in both levels and loca- 
tion of points: al.^o, that their maps do not show many features, 
such as electric railway linos, churches, school-houses, factories, 
mines, section linos, and numbers, etc., all of which could be added 
with triflin^r ex|)onso : therefore, 

"Resulvcil. That wo honr your honor to investigate and consider 
the foro<roin<r points, and such other valuable features as shall se- 
cure for Ohio a nia|> that AvA\ i)o of ^^onoral value to the State and 
of special value to the on»rinoors and survevors of Ohio. 
"(Signed.) 

"J. B. Strawn, 
"Robert E. Klinb, 
"F. J. Cellarius.** 
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On motion of Professor Brown, the foregoing preamble and 
resolution was adopted, and the Secretary instructed to transmit 
a copy of the same to the Governor. 

The following report of the committee appointed to investigate 
the proposed establishment of a National Bureau for the standard- 
izing 01 instruments was read by Professor Brown : 

''Whereas, There is now no adequate means in this country for 
the standardizing of apparatus used in engineering work, scientific 
research, and in the mechanic arts; therefore, be it 

"Resolved, That the Ohio Society of Surveyors and Civil En- 
gineers heartily approve the present movement for establishing a 
National Standardizing Bureau, with a suitable laboratory for its 
maintenance, as outlined in House Bill 11,350, First Session, Fifty- 
sixth Congress. 
"(Signed.) 

"C. N. Brown, 
"F. J. Cellariub, 
"J. B. Strawn."' 

On motion of Mr. Kemmler, the above resolution was adopted, 
and Secretary ordered to transmit copy of same to the proper par- 
ties. 

Professor Brown presented the following report of the Board 
of Trustees : 

"The Trustees 'of the Ohio Society of Surveyors and Civil En- 
gineers beg leave to report as follows : 

"We have examined the report of the Treasurer, and find that 
the moneys received have been properly accounted for, and that the 
books balance. 

"We would urge the Society to take proper measures toward the 
prompt payment of the old bill for printing. 

^Tve have examined the applications of the following persons, 
Geran Warner, W. H. W. Jenkins, G. G. Cole, W. E. Garver, 
and recommend them for election as members: John C. Ward, 
Prof. Wililam Boughton, E. C. Baird, R. S. Sharts, L. B. Ganyard. 

'Respectfully submitted, 
"(Signed.) 

"C. N. Brown, Chairman, 
"G. A. McKay, 
"E. A. Kemmler/^ 

Moved by Mr. Strawn, second by Mr. Xeiderheiser, report of 
Trustees be received and adopted. Carried. 

During the discussion which followed, the payment of the old 
debt referred to was strongly urged by various members, those pres- 
ent as well as absent members being urged to bestir themselves in 
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the matter of securing advertisements for the forthcoming volume 
in order to set tlie Society square. Mr. Kemmler pledged himself to 
fill one page, as did Mr. Wilson last night, and thought others 
might well do the same. 

Mr. Strawn here asked the privilege of the floor in order to pre- 
sent an amendment to By-law Xo. 9, he being obliged in a few 
minutes to leave in order to catch his train. This privilege was 
granted, and he presented the following: 

"To amend By-law No. 9 so that it will read : "Applications for 
membersliip, at other times than at stated meetings of the Socieiy, 
may be made to the Secretary-Treasurer upon compliance with the 
rules for the admission of members, after which the Secretary 
shall, within thirty days thereafter, send letter ballots to all active 
members, which ballots must be returned within thirty (30) days 
thereafter to the Secretan', who shall notify the applicant of the 
result of said ballot.'* 

Mr. Strawn : "I move that By-law No. 9, as read, be adopted. 

Seconded by Professor Brown. 

Mr. Bowen offered the following amendment to Mr. Strawn's 
amendment: "That the President and Secretary be authorized to 
cast the l)allot for those desirous of joining the Society in the 
interim, upon the filing of the same recommendations as otherwise 
required." 

Seconded by Mr. Cronley. 

Amendment of Mr. Bowen, upon being put to vote, not carried. 

Following amendment to Mr. Strawn's amendment, oflEered by 
Mr. Kline : Instead of referring to the individual members of the 
Society, "that all membership applications be reported to the Board 
of Trustees during the interim, and on the favorable report of the 
Board of Trustees, the President and Secretary be authorized to 
cast the ballot.'* 

Seconded by Professor Brown. 

Upon vote, amendment offered by Mr. Kline adopted. 

Thereupon the following amendment as amended was adopted: 

"By-law No. 9 : Applications for membership, at other times 
than at stated meetings of the Society, shall be reported to the 
Board of Trustees during the interim, and on the favorable report 
of the Board of Trustees, the President and Secretary shall be au- 
thorized to cast the ballot, and the Secretary shall notify the appli- 
cant of the result of said ballot." 

The Chair then called for the vote upon the motion of Mr. 
Strawn for the reception and adoption of the report of the Board 
of Tmstees. "Nfotion carried. 
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^Ir. Wilson moved that Article 4, Sw^tion 3 of the Constitution, 
which roads, *'The President shall appoint three members to put 
in nomination the officers/' etc., be referred to the Board of Trus- 
tees, to be reported on upon the first day of our meeting next year. 

Seconded by Professor Brown. Adopted. 

The committee on resolutions upon the death of ^Ir. Stump 
asked for further time in which to prepare the same, promising 
to have same ready for pul)lication in the proceedings of this meet- 
ing. 

Upon motion of Mr. Wilson, said request was granted. 

Professor Brown said that it might be of interests to hold one 
or more sessions of next year's meeting at thp University, with 
the possible provision of a lecture on some subject of interest il- 
lustrated with lantern slides, or some other departure in the routine 
of these mwtings. The suggestion was well received, and tlie mat- 
ter left in the hands of the Board of Trustees for determination 
and arrangement, it being understood tliat the meeting is to i)e 
lield in Columbus. 

Upon the invitation of the C'hair, Mr. Frost devoted a few min- 
utes' talk to the methods employed by other similar societies in this 
country and abroad for inciting int^^'rest in and increasing the at- 
tendance at the meetings of the same, it being the policy of these 
societies to provide atttractions of sufficient interest to induce the 
people to join the societies and com(; to the meetings. Among 
attractions of this nature, he mentioned the exhibition and ex- 
planation of the workings of the Maxim gun by its inventor before 
an English society, the construction of an immense dam by a promi- 
nent engineer before another society, the report of ^Ir. Parsons 
liefore the American Society of Civil Kngiueers regarding eondi- 
tions in a certain portion of China liitherto unpenetrated by for- 
eigners, whither he had lx?en sent to investigate and report upon 
railway prospects, etc. Other societies added to the general inter- 
est in their meetinges by dinners, banquets, with short spc»whes, 
etc., the tendency being to make the charact^T of these meetings 
more and more social, thus attracting the vast anny of men who 
are, during the rest of the year, working hard at their profession, 
isolated to a certain extent from each other, as is the ci^e with 
civil engineers. Secretaries of thest» societies, the speaker thought, 
should be paid, as they wen» in many of these societies, and be 
enthusiastic in the work, spreading their entlmsiasm to others. 

Mr. Jennings here stated that he was reminded i)y hearing Mr. 
Frost speak, that the Engineerinfj Xrws would, without {loui>t, con- 
tain a full account of the work of the ^lichignn Commission, and 
suggested that those* wishing to read the same would, no doubt, 
find it in this periodical, though Mr. Frost was unable to state 
what number of this publication would contain tliis matter. 
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The Chair : "I thank the gentlemen of the Society, one and all, 
for their hearty support throughout this meeting, and assure you 
that I have fully appreciated your kindness. 

"It has boon moved and secondecl that we adjourn, with an in- 
ward resolve to help the Secretary all we can to make the next 
meeting better than over. All in favor of this motion, saye Aye. 

Adopt(^d unanimously. 

ThortHipon the meeting adjourned. 



REPORT ON LEGISLATION- 

G. A. McKay. 

As chairman of your Committee on Legislation, I beg leave to 
submit the following in the way of a report. Owing to the fact 
that some of the committee resided in remote parts of the State, 
it was impossible to get the committee together without consider- 
able expense, as much as we would have desired to have the assist- 
ance and a full discussion and opinion of each member upon this 
important subject. Consequently we had to rely upon corre- 
spondence. 

Brothers Varney, of Cleveland, and Kemmler, of Columbus, 
have responded to my request for views upon this subject. 

The engineer and surveyor is a public servant differing from 
that of the doctor, lawyer, or other public servant in many re- 
spects. In his employment he generally stands as referee between 
the promoter of enterprises and the contractor who executes the 
work. He designs the plans and specifications upon which all 
important undertakings are executed or carried forward, and if 
honest (and generally he is) requires the contractor to fulfil his 
obligation to his employer honestly and justly, as well as that his 
employer shall fulfil his part of the contract toward the contractor. 

In this particular his j)rofession differs from that of most others, 
and it seems to me that from the very nature of his calling the 
engineer is especially fitted to suggest and promote legislation 
suitable to and necessary in the conduct of public affairs. How- 
ever, it is slow work to convince people in general that he has 
well grounded claims to professional recognition, and that by 
education and training the engineer is a man of high professional 
knowledge, in most cases having spent many years in securing 
his education and practical knowledge that make his services 
both desirable and profitable to his employer. 

The field for engineering talent and skill is so broad and divers- 
ified that it is almost impossible to suggest or recommend legisla- 
tion that will meet with approval from even a majority of the 
engineers and surveyors of the State. 

Certain measures have been recommended to the Legislature for 
passage by this Society which met with much opposition from 
surveyors and engineers in some sections of the State. This was 
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true of the bill presented a few years ago proposing to license sur- 
veyors, and also true of the legislation proposed in behalf of the 
public last year in reference to matters in which the engineering 
and surveying profession would seem to have been interested. 

Most of the statutes now in force in this State relating to sur- 
veying and engineering are very old, and are not iidequate to 
I)resent needs — a fact that is fully recognized by some of our 
egislators and public oflScials, and the only reason that more 
effort has not been made to remedy the matter is the lack of 
knowledge how to proceed. 

To be sure, some attempts have been made to improve the 
engineering service of the State by certain amendments to the 
statutes, but some of these are of doubtful public benefit, espe- 
cially the one requiring all the county work to be given by the 
Commissioners to the County Surveyor. If the County Surveyor 
is a capable and competent man, then it is all right and proper ; 
if not, the public sufifers from poor service. 

From an experience of eight years as a County Surveyor, I am 
convinced that laws requiring more engineering control in the 
way of plans, specifications, superintendence, estimating and 
certifying the amount due the contractor, would be a great public 
benefit and saving — not that the parties who have these matters 
in charge are dishonest, but, from the lack of knowledge that can 
only be acquired by special education and engineerilig practice, 
they are unable to design or direct work in an economical man- 
ner. 

The interest of the public and the engineer are so closely allied 
that legislation that will be beneficial to the public in public ex- 
penditures must of neccFsity benefit the engineer by increased 
demand for his services at least. While perhaps it is not wise for 
us as a Society to be too active in matters pertaining to legisla- 
tion, I think the engineers and surveyors of the State capable of 
formulating and promoting needed and desirable legislation. 
They know and understand the conditions that exist in the con- 
duct of public aftairs and should be capable of giving their repre- 
sentatives information that would enable them to formulate bills 
or vote intelligently upon any such measure that might be pro- 
posed. 

While the efforts of your committee before the last Legislature 
were not successful in securing any actual legislation, yet we do 
not feel that the effort was entirely fruitless. I believe that we 
made a favorable impression on many of the members and com- 
mittees with whom w^e had to deal, and the time and labor so 
spent may bear some fruit in the future. We received very cour- 
teous treatment by the committees and were listened to with an 
interest that was evidence that we had respectful consideration if 
nothing more. 

Several reasons might be assigned why we were not successful. 
Some of the surveyors and engineers of the State that we natu- 
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rally supposed would be in favor of the proposed measures, influ- 
enced enough votes to defeat some of the bills. The principal 
reason, however, was the lack of knowledge on the part of mem- 
bers of the General Assembly that would give them a clear con- 
ception of the nature and practical utility of the legislation pro- 
posed. 

Legislation, to be succej^sful, must be of a general character, 
applicable, as near as possible, to all counties in the State, and 
unquestionabli/ a public benefit, without the semblance of benefit- 
ing any class or organization. 

The members of this Society represent such a small portion of 
the engineers and surveyors of the State, numerically, that any 
actior\ pertaining to legislation that may be taken by the Society 
and proclaimed as such in a public manner, is likely to be looked 
upon by those on the outside with a degree of suspicion which 
may have a tendency to induce a state of indifference on the part 
of many. 

According to Brother Varney's communication, it is the opin- 
ion of some of the committee that no action whatever should 
be taken by this Society to promote desirable legislation. How- 
ever, I differ in opinion with him upon this point. We may 
meet and discuss and plan, but without organized effort and 
proper committees to look after the preliminary work at least, 
nothing will be accomplished. 

I think engineers and surveyors as a society, and I think en- 
gineers and surveyors as citizens, are the most competent and per- 
haps the only persons who can suggest legislation that will give 
the desired relief to the public in matters where the interests of 
the engineer are connected. 

Kvery organized interest in the Stato makes itself felt more or 
less in the Legislature, jind we as engineers will have to do like- 
wise or kee[) the back seat that we have occupied for the last cen- 
turv. 
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Report of Gnnmhtee to Draft Resolutions on the Death 
of Mr. JOHN W. STUMP. 

We, your committee appointed to draft resolutions on the death 
of John W. Stump, of Circleville, Ohio, beg leave to submit the 
following report : 

Whereas, God in his wisdom has removed from us our fellow- 
member and co-laborer in the Ohio Society of Surveyors and 
Civil Engineers, Mr. John W. Stump, causing an irreparable loss 
in our membership ; therefore, be it 

Resolved, That this Society extend to the bereaved family and 
friends its deepest sympathies in the loss of a true friend and 
worthy citizen ; and, 

Resolved, That a copy of these resolutions be transmitted to the 
bereaved family. R. E. Kline, 

G. N. Brown, 
C. E. Sherman, 
Committee. 

MR. JOHN W. STUMP 

was born in Darby Township, Pickaway County, Ohio, December 
26, 1863, and died in Circleville, Ohio, May 31, 1900. His early 
boyhood was spent on the farm of his grandfather, the late John 
Glassock, and later he resided in the western part of the same 
township on his mother's farm, but he could not persuade him- 
self that such should be his life work. His early education and 
training were received in the schools of his native township. 
When but nineteen years of age he obtained a teacher's certificate 
and taught his first school in his home township. 

Being highly ambitious, energetic and industrious, he resolved 
upon a course of study in the National Normal University at 
Lebanon. On leaving the University he resumed the profession 
of teaching and continued the same for a number of years, after 
which, in 1891, he entered the Ohio State University, taking the 
course in Civil Engineering, and graduating with honors in 1895. 
After graduating he was elected County Surveyor of Pickaway 
County, and re-elected in 1898 in both instances by handsome 
majorities. Mr. Stump performed his duties as County Surveyor 
with ibe same thoroughness and faithfulness to his trust that had 
always characterized his course in life, and won for himself the 
confidence and esteem of all, regardless of party affiliations His 
exemplary life will long be remembered by those intimately asso- 
ciated with him. He became a member of the Ohio Society of 
Surveyors and Civil Engineers in 1897. He manifested a keen 
interest in its meetings and by his presence and activity proved 
a valuable member to the Society. 
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Sec. 5. Any person desiring to become a member of thig 
Society shall fill out a blank application to be provided by the 
Secretary, who shall present the same, when filled out, to the 
Board of Trustees, who shall examine the application, and if 
satisfied that the applicant is eligible, shall recommend him for 
membership at the same or next annual meeting. All applica- 
tions shall DC returned by the Board of Trustees to the Secretary. 
No application or nomination for membership shall be entertained 
by this Society unless endorsed by a majority of the Board of 
Trustees. 

ELECTIONS. 

Sec. 6. In elections for membership, members shall vote by 
ballot, and five or more ballots in the negative shall exclude an 
applicant from membership. No notice shall be made in the 
minutes of the Society of the non-election of any applicant. 

Sec 7. On being elected, the applicant shall sign the Consti- 
tution and By-Laws, and pay to the treasury an initiation fee of 
two dollars, after which he shall receive a certificate of member- 
ship. If the initiation fee be not paid within six months from 
notice of election, said election shall be considered void. All 
members shall sign the Constitution and By-Laws, and are en- 
titled to a certificate of membership. 

Sec. 8. Whenever any person is elected to active, associate, or 
honorary member, the Secretary shall immediately inform him 
thereof by letter. No person shall be an honorary member unless 
he signifies his acceptance of membership within six months from 
the election. 

Sec. 9. Every person admitted to the Society shall be con- 
sidered as belonging thereto, and liable for payment of all assess- 
ments until he shall have signified to the Treasurer his desire to 
withdraw ; when, if the Secretary-Treasurer shall show that his 
dues have been fully paid up, he shall receive an honorable dis- 
missal from the Board of Trustees. 

Any member who shall neglect or refuse to pay any assessment 
for a period of six months, after due notice by the Treasurer has 
been given, shall cease to be a member. He may be reinstated 
again by the payment of the amount of the assessment standing 
against him. 

Sec. 10. Any member may, for just cause, be expelled from 
the Society by a three-fourths vote. No public announcement 
shall be made of the fact. 

DUES. 

Sec. 11. The annual dues for active and associate members 
shall be three dollars, payable in advance at the beginning of each 
Society year. 
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ARTICLE IV. 

OFFICERS. 

Sec. 1. The officers of this Society shall be a President, a 
Vice-President, a Secretary-Treasurer, and a Board of Trustees of 
five members, all of whom shall be elected from the active mem- 
bership of the Society, and who shall hold oflBce for one year or 
until their successors are elected. 

Sec. 2. They shall be elected on the second day of each annual 
meeting, and their term of office shall begin immediately after 
the closing of the annual meeting at which they are elected. 

The Society year shall begin at the same time. 

Sec. 3. The President shall preside at all meetings of the So- 
ciety and shall call special meetings at the written request of five 
members. He shall sign all orders on the Treasurer, and all cer- 
tificates of membership. In case of failure of appearance at anjr 
annual meeting of a quorum of the Board of Trustees, the Presi- 
dent shall have power to supply such deficiencies by appointing 
temporary trustees for the transaction of the official work of such 
Board during such annual meeting. 

He shall oe ex-officio member of the Board of Trustees and of 
all committees, but shall have no vote on said Board and said 
•committees. 

The President, with the Secretary and the Board of Trustees, 
«hall arrange the program of exercises for each annual meeting, 
and shall have general care over the affairs of the Society. 

A nominating committee of three members shall be named by 
the President on the second day of each annual meeting. 

Sec 4 The Vice-President shall preside during the absence or 
at the request of the President. In case of absence of both, a 
President pro tem shall be elected. The Vice-President shall 
relieve the President and the Secretary-Treasurer of their official 
work from time to time as the President shall direct. He shall 
be an ex-officio member of the Board of Trustees, but shall have 
no vote in said Board. 

Sec. 5. The Secretary-Treasurer shall keep an accurate record 
of the proceedings of the Society, and enter the same upon the 
journal when approved. He shall conduct the correspondence of 
the Society ana make a minute of all such correspondence in a 
book to be provided for that purpose. He shall sign all certificates 
of membership, shall be an ex-officio member of the Board of 
Trustees, but shall have no vote in the Board ; shall be the cus- 
todian of all the Society records; shall deliver all such records or 
other property of the Society in his possession to his successor, and 
ahall maKe an annual report, and shall compile and edit the 
annual report of this Society. 

He shall have charge of the funds of the Society and shall give 
bond with two approved sureties to such amount as may be re- 
•quired from time to time by the Board of Trustees; and his bond 
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when approved by the Board of Trustees, shall be copied on the 
journal of the Society and deposited with the President of the 
Society. He shall pay only such orders as have been si^ed by 
the President. He shall make an annual report of all receipts and 
expenditures, and shall deliver all the Society's books and money 
in nis possession to his successor. 

Sec. 6. The Board of Trustees shall audit the accounts of the 
Treasurer and shall examine and report on all applications for 
membership and the honorable dismissal of members as provided 
for in Article III, Sees. 5 and 9, and will have a general care over 
the affairs of the Society as provided in Sec. 3 alK)ve. 

The Board of Trustees shall provide a place of meeting and 
give at least twenty days' notice to the memoers of the Society. 

STANDING COMMITTEES. 

Sec 7. The President shall appoint at the beginning of each 
Society year six standing committees of five members each, whose 
duty it shall be during the year to collate such facts, figures, infor- 
mation and experiments of interest in their respective departments 
as may be brought to their notice, and make at least one formal 
report to the Society at the annual meeting following their appoint- 
ment. 

The committees shall be designated as follows and their reports 
made in the order fixed by the committee on program, viz.: 

Thu Legislative Committee. 

Committee on Public Highways. 

Committee on Land Surveying and Drainage. 

Committee on Civil, Mechanical and Electrical Engineering. 

Committee on Instruments and Exhibits. 

Committee on Applied Science and Architecture. 

Each standing committee shall look after and be responsible to 
the Board of Trustees for the entire annual literary program 
under the title of said committee. The chairman of eacn stand- 
ing eonimittee shall confer with the chairman of the Board of 
Trustees as to the character of his particular literary work. 

ARTICLE V. 

Skc 1. The Society may provide for the pay of any or all of 
its otiicers for their services, whenever 'deemed advisable. 

ARTICLE VL 

Skc 1. Whenever ten or more members shall signify in writing 
their desire to form a section of this Society for the advancement 
of a special branch of engineering, the Board of Trustees shall 
consider such api)lieation, and submit it with an expression of 
opinion to a regular meeting for a letter ballot. 

The application shall be granted if two-thirds of the votes be 
in the affirmative. 
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Sec. 2. Such sections shall have the privilege of separate 
meetings for the reading of papers and discussions, at times and 
places to be determined by themselves, but may not assume to 
transact business in the name of the Society. 

Sec. 3. The transactions of such sections shall be published 
by the Society under the usual regulations, but no expense other 
than for such publications shall be borne by the Society. 

ARTICLE VII. 

This constitution may be amended at any annual meeting by 
fi two-thirds vote, but shall never be amended so as to be connnea 
^o the exclusive use and needs of any one branch of engineering. 



BY-LAWS. 



Section 1. The annual meetings of the Society shall be held 
in Columbus, Ohio, at any time to be fixed by the Board of 
Trustees. 

Called meetings may be held at any place in Ohio; or any 
r-^gular meeting may be held at any place other than Columbus, 
in Ohio, whenever a maiority of the members attending the 
previous meeting may so determine. 

Sec. 2. One-fourth of the regular members of this Society shall 
constitute a auorum. 

Sec 3. All resolutions shall be in writing. 
Sec. 4. A record of all donations to the Society, whether in 
DQoney, books, maps, models, or other articles of value, with the 
name of the donors, shall be entered by the Secretary in a book 
to be provided for that purpose. 

Sec 6. The Society may by a three-fourths vote go into secret 
session for the transaction of business. 

Sec 6. The parliamentary authority for this Society shall be 
"Roberts' Rules of Order." 

Sec 7. The By-Laws may be amended at any annual meeting 
by a two-thirds vote. 

Sec 8. No appropriation shall be made of this Society's 
money, other than for the ordinary current expenses of this 
Society, without a unanimous vote of ihe Board of Directors. 

Sec 9. Applications for membership at other times than at 
stated meetings of the Society shall be reported to the Board of 
Trustees during the interim, and on the favorable report of the 
Board of Trustees the President and Secretary shall be authorized 
to cast the ballot, and the Secretary shall notify the applicant of 
the result of said ballot. 
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notice to members. 



It is desired to call the attention of the members to 
those who advertise in the pages of this report, and 
trust that they will patronize them if in need of any- 
thing in their respective lines. Kindly inform them 
of lettings in your vicinity, or furnish them with in- 
formation at your command which may be of service 
to them. Advertisers are especially grateful for favors 
of this kind, and it is only just that we reciprocate. 
Advertisers help our Society by advertising with us, 
and you will greatly assist the oflScers of the Ohio 
Society of Surveyors and Civil Engineers by extending 
them these courtesies. 



?«^v 
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HONORARY MEMBERS. 

Frost, George H Manager Engineering News. . Sew York, N. Y. 

154 Nassau St. 

McFarland, R. W Civil Engineer Corning Perry 

Mendenhall, T. C President Worcester, Mass. 

Worcester Polytechnic Institute. 
Thompson, Benj Civil Engineer Chattanooga, Tenn. 

ASSOCIATE MEMBERS. 

Beckman, Louis Manufacturer of Toledo Lucas 

Engineering and Surveying Instruments. 

Lncke, Chas. E Mgr. St. Louis Branch St. Louis, Missouri 

Keufiel & Esser Co. 708 Locust St. 



STi^TE DIRECTORY 

— OF— 

Civil Engineers and Surveyors. 

NoTB.— Names marked thtis ♦ are members of The Ohio Society 
of Surveyors and Civil Engineers. 



•Abemethy, C. F City Engineer Circle ville. .Pickaway 

*Alderdice, W /.Civil Engineer Warren Trumbull 

Alkire, H. F Surveyor Willia'sport. Pickaway 

Ames, D. D Civil Engineer and Surv'or. Bowling G. . Wood 

^Amsden, Lewis A . . . Assistant City Engineer Ashtabula. . Ashtabula 

Anderson, Arthur.... Mining n^ngineer Athens. ...Athens 

^Andrews, £. L Civil Engineer Lima Allen 

Archer, W Prin. Ass't Eng. B. <& 0. R'y . Cincinnati. . Hamilton 

Armoco0t,£li Civil Engineer Green ville.. Darke 

Amett, J Civil Engineer and Surv'or. London Madison 

Ashcraft, O. L County Surveyor Mt. Vernon. Knox 

Asher, J. H County Surveyor London Madison 

'Atkinson, J. W City Engineer Gallon Crawford 

*Ault, Edward S Civil Engineer and Surv'or. Marion Marion 

Ayer, John Civil Engineer and Surv'or. Withams'le. Clermont 

Babst, C. W City Engineer Crestline . . .Crawford 

*Bachtell, Samuel Assistant Engineer State. . .Columbus . .Franklin 

Board Public Works. 
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MEDUSA BRAND 

..Sandusky Portland Cement.. 

BAY BRIDGE, O. SYRACUSE, IND. 

Oapacity, 1,600 Barrels Per Day. 



Unexcelled In Strenotb, Fineness and Uniformity. 

Guaranteed Equal to Best Imported Brands. 



Over tOOrOOO Barrels Medusa Portland Cement used on U. S» 

Government Breakwaters at Cleveland^ Ohio» 

and Marquette, Mich. 



SEND FOR CIRCULARS AND QUOTATIONS. 

JOHN KIRCHNER, 

BOX 472. DAYTON. OHIO. 

=Contractor. = 

street and Pike Work, Railroad Qradins:, Sewers, Ditches, 
and Bridge Masonry. 

Special Attention to all Classes of Excavation and Embankment Work. 
Due Notice of all Pabllc or Private Ijettlngu Desired. 

^W. J. DULL, 

ARCANUM, OHIO. 

CONTRACTOR. 

Ditches, Sewers, Street and Railroad Grading. 

All Classes of Excavation and Embankment Work. 

BIDS OR ESTIHATES FURNISHED WHEN NOTIFIED OP LeTTlNQS. 
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Baillie, Jno County Surveyor Shawnee . . .Perry 

•Baird, E, C County Surveyor Dayton Montgomery 

Baker, F. R Mining Engineer Athens Athens 

Banks, George Civil Engineer and Surv*or. Sandusky. . . Erie 

Barker, Frank M County Surveyor and City . .Painesville .Lake 

Engineer. 
Barnaby, Chas. L. . . .Ass't Eng. Cin. Division. . .. Cincinnati .. Hamilton 
P. C. C. & St. L. R'y. 

Barr, James P Civil Engineer and Surv^or. Amanda Fairfield 

^Bartholomew, G. W. Buckeye Ported Cement Co. Bel lefont'e.. Logan 

Bartlett, Levi County Surveyor Marietta Washington 

Bashore, F. W Civil Engineer and Surv'or. Paulding . . .Paulding 

Bashore, T. H. B Deputy County Surveyor. . .Paulding . . .Paulding 

Baum, J. L Civil Engineer and Surv'or. Bourn ville.. Ross 

Baumer, J. H Civil Engineer and Surv'or Cincinnati. .Hamilton 

N. W. cor. Third and Main sts. 
Bayne, J Assistant City Engineer — Cleveland . .Cuyahoga 

Pavements. 

Beach, D. P Ass't Engineer Pa. R'y Co. . Wellsville . . Columbiana 

Beatty, J. G City Engineer Columbiana. Columbiana 

Beatty, L. R Deputy County Surveyor. . . Van Wert. ..Van Wert 

Beck, A. A Deputy County Surveyor . . . Columbus . . Franklin 

^Beckman, Louis . . . .Manufacturer of. Toledo Lucas 

Engineering Instruments. 

Beebe, S. D Surveyor Lakeside . . .Ottawa 

BeerS; John Civil Eng. and Principal . . . Green ville . . Darke 

Engineering School. 

Beightler, William P. Surveyor Marysville. .Union 

Bement, Samuel Civil Engineer and Surv'or. Toledo Lucas 

925 Willow Ave. 

Bennett, CM Chief Eng. C & M. V. R'y. .Zanesville . . Muskingum 

Berbout, E. N Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

153 Hanover St. 

Bill, H. W Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

87 Public Square. 

Billings, B. F Civil Engineer and Surv'or . Blue Creek . Adams 

Binkerd, J. S Civil Engineer and Surv'or . Dayton Montgomery 

327 Grafton Ave. 

Bird, S. Van County Surveyor Springfield . . Clark 

Birnbaam, A. P Civil Engineer Cincinnati. .Hamilton 

2735 Spring Grove Ave. 
Blackford, Robt. S. . . .Civil Engineer and Surv'or. Columbus. .Franklin 

Blair, F. J Civil Engineer and Surv'or. Ashtabula. .Ashtabula 

Blinn, R. S Architect and Civil Eng Coshocton . . Coshocton 

Bloom, J. G Div. Eng. B. & O. R'y Chillicothe.Ross 

Ohio Division. 

*Boalt, Eugene E. . . .Civil and Sanitary Eng Cleveland . .Cuyahoga 

45 Outhwaite Ave. 
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AlpHa 

Portland 

Cemenit 



REPRESKNTS THE 



STANDARD OF EXCELLENCE 



Foreign and American Manufactures. 



When you want the Best Portland that money can purchase 

Get ALPHA. 



ALPHA PORTUND CEMENT CO., 

MANUFACTURERS, 
E ASTON. PA. General Off Ice and Works, ALPHA, N. J. 

C. A. STARR, 

Agent for Western Ohio. DA YTON, O. 
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Boarland, C. W Civil Engineer and Surv'or. Pleas'tville. . Fairfield 

Boeh, Louis F Civil Engineer Cincinnati . . Hamilton 

4135 Florida Ave. 
Boeh, W. H Chief Engineer Cincinnati.. Cincinnati.. Hamilton 

Water Works. City Hall. 

Bolton, Elmer C City Engineer and County. .Findlay — Hancock 

Surveyor. 
♦Bone, Frank A Engineer Oregonia Bridge .. Lebanon — Warren 

Co.; U. S. Leveller. 

Borst, C. H .Civil Engineer and Surv'or. Akron Summit 

Borton. D. C City Engineer Maseillon . . .Stark 

Bou8cark*n, G Civil Engineer Water Cincinnati. . Hamilton 

Works Commission. City Hall. 

*Boughton, W. H Instructor in Mathematics.. Granville . .Licking 

Denison University. 

Boustedt, Frank Assistant City Engineer Akron Summit 

•Bowen, B. F Civil Engineer Columbus . . Franklin 

226 E. State St. 

Bowen, F. C Deputy County Surveyor. . . Marion Marion 

Bratt, Benj. F.. Civil Engineer and Surv'or. Portsmouth. Sci >to 

Braun, Walter. Deputy County Surveyor. . .Columbus. .Franklin 

Breen, J. E Ass't Eng. Board of P. S ... . Cincinnati . . Hamilton 

City Hall. 

Brentlinger, E Civil Engineer and Surv'or. Dayton Montgomery 

1308 N. Main St. 

Brett, Bert Civil Engineer and Surv'or. Geneva Ashtabula 

♦Bretz, A. E County Surveyor Lancaster. . . Fairfield 

Brewer, L C Civil Engineer and Surv'or. Sandusky. . .Erie 

Breyman, Chas. H. . .Assistant City Engineer Toledo Lucas 

Brinkerhoff, John Civil Engineer and Surv'or. Wooster Wayne 

Broomhall, Bart Surveyor Spencers ...Guernsey 

♦Brown, C. N Prof, of Civil Engineering. .Columbus. .Franklin 

Ohio State University. 
Brown, George Draughtsman City Engi- . . .Toledo Lucas 

neer's Office. 

Brown, Hiram Surveyor Urbana Champaign 

Brown, J. A City Engineer Wilmington. Clinton 

Brown, Jay F Civil Eng. and Contractor. .Cleveland . .Cuyahoga 

Cuyahoga Building. 

Brown, J. R C Assistant City Engineer Gallipolis.. .Gallia 

Brown, W, F City Engineer Toledo Lucas 

Brumbaugh, W, D. . .City Engineer Greenville. . Darke 

Branch, F. F Surveyor Elyria Lorain 

Bryan, R. A City Engineer Portsmouth . Scioto 

Back, John T Civil Engineer and Surv'or. Cardington . Morrow 

Back, Thad. E County Surveyor Mt. Gilead. .Morrow 

Baell, C. W. Civil Engineer and Surv'or. Toledo Lucas 

2052 N 14th St. 
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Municipal Engineering Magazine 

U the fi*frtJii'f*l [jtilWjt iitititi in tin* worki ih'vote*) Im uiutiicif'^iil TLiiii!*rT!*, 
M u 1 li I i tiii Mm f I r( n* ■ n 1 e ii t *n tf ul I si jrta ii re t ruflt« *< \ b y t^x f hcTI,^ o ( 1 1 .^ ! i > » n al 
ri*putttlifj», Hn*l the anidei? appearing in its pajjt^^ are tlit- hrsii of 
liutliorilv. Pavinj?, Sc^ we roiiic', Water Works^ Street Lighting. Fiirki*, 
Strr'<*t {^ieanini?, G&rbagR I>i^pofliih Public Sanitatifm^ Bruigi:'» jir** 
wiMJie of the gtihjet.ti* rt;L'i*ivjiig monthly attention. Over StiO |>a^*^ of 
eurh uiat4^n«l ami nf news are gt\Tn each year, at tl*e lowfurt price at 
which Any claie» mAKUzine approztching thig aixe if; offered, 

~ 82 F\ YEAR. 



MUNICIPAL ENGINEERING COMPANY, Indianapolis and New York. 

— ^THE 



DIRECTORY OF AMERICAN CEMENT INDUSTRIES and 
HAND-BOOK FOR CEMENT USERS 

ti tilio piibliflheil by this compnny. \x In Ibi* oo)y Ijuok trtmtlug cifiueat Iti ii iborouj;h 
mrnuer from tbe pfat'tlcAl atMtidwitttt The ebat^tftwof the HtttifM4fH»k iuf lii-lK- the trat- 
tng ancl tbo iii<^ji of e^iiioiit, flpet^ifliciitit>ii4 fi>T cH:>meiit rtiid for work* i? ' Xa iieed^ 

diiU for eBtliiiftU's of i>tmeai work, i-emt'tji lubiiriiiijrlt'*, n^lghi f»te«. ,»ttoci4 of 

B Hu t) w 4 rrki for the niitiiu fuctu m of < 'em l* ii t . T hc^ c] i rectory fiHit ' . ] t.^ tnan u^ 



fitcttiTi'n, briiihJR. sal^* ugeata, denier*, eumrin uira^ t'titfStiper*. iire!i^UHU» warkera fu ii^e- 
n)L«nt, L^tn«?nt ti'j^temi tvtiOiiifHCttiR^Fi of tQiirhhit^Tv, d^^filerg in iiDfl manufaetiirerTof Itoie 
Atji) ploAt^r tL la kept close up lo dftlje, ami eimtnhi^ ver>' much QOl el«ewher« obt&lniiblf* 

S5 ^ Cory in F'out- Clotm. 




C. L, BEKGER tV SONS. (BLFn"S?^"aER) 

IMPROVED 

Engineering and Surveying Instruments, 

No. 9 Province Coort. BOSTON, MASS. 

They secure in their inslrnnientu: Acf.uracy of dhumn; SimpiiHiy in 
manipulatum, ; Lightneim comhmfii unfk drength ; Arhrmmttk telfncjmf^ idih high 
pywer ; St^adin^st af A<^jit»tmf'ntt nndrr varying itjiiperaturcx ; Stiff mm to atJCrtd 
ant/ lrem<>r, evm in a xtrtrnfj imnd^ and thoinugh imrhnansfiip in etriy part. 

Their inHtrnment^ urt^ in ireiieml nae Ijy the U* 8. Govemnieut Eugi- 
neere, Gcolojei^ti*, tuul Hnrveyore, ami iIk* nm(^t* of mHtrnnient8, a.^ uiaik* 
by thuiii for River, Ilarhor,' City, B ridge , Tunneh liiiilronil and Miiring: 
Engineerinjk', fti? well iis thtu^e made for Triangnlation or Topographical 
Work and l^tnd Surveying, ettN, ij^ largtT thmi thut of any otner tirm in 
the count rv. 

Illtistfated Manual and CalalQ^ue sent on Application. 
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^uell, «Jame8 K Surveyor John'nville. Trumbull 

'S'^T^eas, Clarence H. Civil Eng. and Contractor. .Cleveland . .Cuyahoga 

89 Euclid Ave. 

-oui-lc^^ M, D Civil Engineer Cincinnati. .Hamilton 

404 Pike Bldg. 

^m.l€^i-^ J. H County Surveyor Peebles Adams 

^litts, W. H Ass'tEng. B. & 0. R*y Cincinnati.. Hamilton 

^^ :«:t:on, C Chief Eng. T. & 0. C.R'y. .Toledo Lucas 

^•^flfex-^y, H. L. M Civil Engineer and Surv'or. London Madison 

^-^^^^*^ t,i-ell, G. W Civil Engineer and Surv'or. S. Brooklyn. Cuyahoga 

-^^^lisle, W. A Civil Engineer Coshocton .. Coshocton 

*^ ^^^t-Viers, D. D Civil Engineer, Dept. M Cincinnati . . Hamilton 

Q of W., B. & O. R'y. 

'^^"■■"^^^ liter, E. J Assistant U. S. Engineer. . .Cincinnati. .Hamilton 

Government Bldg. 

* "*"^oxa, Irvin Assistant City Engineer Chillicothe Ross 

' ^"^ ^ ir, Wm. J Ass't City Eng. , Sewers Cleveland . . Cuyahoga 

^'^'^r right, J. S City Engineer Ottawa Putnam 

*i I , A City Engineer Mt. Vernon . Knox 

*il, N. H Civil Engineer Mt. Vernon. Knox 

' ^ J ^riuB, F. J Assistant City Engineer Dayton Montgomery 

(^ ^_^ Room 8, City Bldg. 

^^ -^ ^^ *^*::iberlain, L. W. .Civil Engineer and Surv'or. Marietta . . . Washington 

C^ ;^^ ^^ *^»nberlin, John R. Civil Engineer (at O. S. U.). Tiffin Seneca 

<"^ "^^ ^^^E:^in, L. E Civil Engineer Canton Stark 

^1222^,^^ ,^' ^*^. R. D Civil Engineer and Surv'or . Sandusky . . . Erie 

4^ ^-^ *^ V:^ ^ Fred Civil Engineer Akron Summit 

<^^^^^^ ^:i, Glen G County Surveyor Holmesville. Holmes 

Q^ -^ * ^^ » J County Surveyor Ravenna . . . Portage 

^^ ■ * i ^18, R. G Civil Engineer Zanesville . . Muskingum 

^^■^^ ^^lin, Frank Civil Engineer and Surv'or. P'tJeflf 'son. Shelby 

^ ^^^ ^atjiul, Frank I Assistant City Engineer Toledo Lucas 

(X-^ ^"^ "^s^erse, H.J Civil Engineer and Surv'or . Plain City . . Madison 

^^ "^^-ay, H. L ...... . .Ass't Eng. Water Works. . .Cincinnati . . Hamilton 

(^^^ 2510 Hemlock St. 

^~^ ■•^, J. D Civil Engineer and Surv'or. Toledo Lucas 

C.t~^ 56 Law Bldg. 

^^^^^^e, Edward C. . . .Engineer Water Works Cleveland . .Cuvahoga 

0^^ 822 Soc. for Sav. Bldg. 

^;;»^^^^ "^^^aar, H. L Ass't Eng. B. <& R'y Zanesville. .Muskingum 

Q^^ ^^^ar, T. C Civil Engineer and Surv'or. Zanesville. .Muskingum 

^ ^^8i H. C Civil Engineer and Surv'or. Ironton Lawrence 

^"'•^ell, E. J Ass't Eng. B. & O. R'y Chillicothe .Ross 

£x " Ohio Division. 

£>j^^"^ell, W. C Civil Engineer and Surv'or. W. Union.. .Adams 

j^'^^'Hts, Charles P:x-County Surveyor P't Jeff'son. Shelby 

^'^''en, Clinton Surveyor Cincinnati. . Hamilton 

540 Main St. 
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Municipal Engineering Magazine 

Jlnniti^ml ifTipruvt*ineniHu{ nil worts aru Iretilt^il l>y f'Xpvrt^ of 1latl«^^,Ll 
ivputHti+:<n, mid X\w iu"ti(.'Ie& fijineuriii}^ in its pii^es tuv tl- '■ -' -4 
auiliontv- PavvniEv Si>weragts Wfttur Works, Sfroi'T \A^h\ 
Strt*i-*t (^lpfmin>ft tidrbftis:*' DiHpomil, Public" Sanitdticm, I rv 

eotne of l\x^ siibjerttf rei t'ivin^ monthly 4ittention. Over H»hj ytHL^r^ of 
such inatenrtl and of nmvs are j2:iv!>ri e:U'b year, at the Irnvt^wt piu'v: ai 
whicli auv dass niasriizine ap|irmiehin|^ Oiii* yi/A* ie fillered. 

S2 F\ ye:ar, 



MUNICIPAL ENGINEERING COMPANY, ludlanapoils and New York. 



-T HE- 



DIRECTORY OF AMERICAN CEHENT INDUSTRIES and 
HAND'BOOK FOR CEMENT USERS 

\n nl^j piJt!li»hL''d by thL» cam.|jiiLi)r. It ih tbe only bi>ok trtfutltif? et'roc^iit In u tlicuruntfU 
miniut'T from the prftettaU stAiii]|K)h]it Thi.^ rbi»ptens of Klir Hnul ^U3^fk im lult tijr h-»i1;- 

Ing ^i<i tbe uaL^R of oenient, siietrttU'AtJoiia foi i.'cmeDt athI for u 4, 

(lutA for eijtimiiU's of wjnoiit wofk, ft^ai^tit I«boratrjrieA, ireSgbt •- .f 

pfOt't'SSiiH fliid works for the miiDuliietlirt.' til i-?moui, Tl>' '1 i w^U" 1 m- 

fut'lurc'ra, iiffliHls, saIpj' ugents. dtmJern. uoutmetors. - ^ 

iiiL'tit. Ltimf-^ut U'SK^n}, mADufiit;ttin.^r» of mrtcbiuffrr, <! iu« 

Muri plasUT It iK ke|«t tio**? ii|) to *3jite, ittj*l cautitliiH ^ ■ , ' !<• 
In Atiy prtnti^ foroi. 

!$6 A Cqp^y in Kull Clotm, 
Municipal Engirt&Bnng Company, Mmnapotm tsnd Hmw fork. 




C. L, BERGER & SONS. (BUPF^^fe'BBRoEn) 



IMPROVED 



Engineering and Surveying Instruments, 



No, 9 Province O^mi* 



BOSTON. MASS, 



Tbc-y Hi'CQre in Ibeir iJi^tninieiits- Artntrmy ^f iitxmim; Sirnph^tu in 
Piunipultititm^ ; Lvghiium cofnhiued with ttremfth : Af'hritmtttir t^tnaviptt, with nigh 
P<niTr ; Skadinrm *tf AdjtmtimrtUg uudrr fn " 'r, amid 

any irtmor, fvrn in a sfronif wimt^ ttnd ihin ' 

Their Tngiriiment*^ wh^ in gt^iienil n>t -> m, , . ' .^^ ii^n.. -a Knjfi- 
nt^ersj Ueul<j)ji)-t&, sn>l SurvfVur^, an*1 tire rungc of iiiHtrumeiit>, n.s mjwle 
bv tlR'Ui (or liivt*r, Harbur, CHy, Bridjijre, Tunnel, Hailtriad ami Minirig 
Ejiij^iufi'tiiiij, as well iis tbo&L' mndt* ff>r TriangtiUitifin ot Topoxrapltical 
Wtjrk aii*l l4*nti Kiirveybig, etc,, tw lar^zi't tbiiu thjit i>f any otfier iirm ici 
the t'ounlrv, 

IllystraUd Manual and Catalogue sent oit Application. 
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Buell, James K Surveyor John'nville. Trumbull 

^Burgess, Clarence H. Civil £ng. aud Contractor. .Cleveland . .Cuyahoga 

89 Euclid Ave. 
Burke, M. D Civil Engineer Cincinnati. .Hamilton 

404 Pike Bldg. 

Butler, J. H County Surveyor Peebles Adams 

Butts, W. H Ass't Eng. B. & 0. R'y Cincinnati. . Hamilton 

Buxton, C Chief Eng. T. &0. C. R'y. .Toledo Lucas 

Cafferty, H. L. M. . . .Civil Engineer and Surv'or. London Madison 

•Cantrell, G. W Civil Engineer and Surv'or.S. Brooklyn. Cuyahoga 

Carlisle, W. A Civil Engineer Coshocton. .Coshocton 

Carothers, D. D Civil Engineer, Dept. M Cincinnati . . Hamilton 

of W,B. &0. R'y. 
Carpenter, E. J Assistant U. S. Engineer. . .Cincinnati. .Hamilton 

Government Bldg. 

Carson, Irvin Assistant City Engineer Chillicothe Ross 

Carter, Wm. J Ass't City Eng., Sewers — Cleveland . .Cuyahoga 

Cartwright, J. S City Engineer Ottawa Putnam 

Cassil, A City Engineer Mt. Vernon . Knox 

Cassil, N. H Civil Engineer Mt. Vernon . Knox 

*Cel]arius, F. J Assistant City Engineer Dayton Montgomery 

Room 8, City Bldg. 
Chamberlain, L. W. .Civil Engineer and Surv'or. Marietta . . . Washington 

Chamberlin, John R. Civil Engineer (at 0. S. U.). Tiffin Seneca 

Cbapin, L. E Civil Engineer Canton Stark 

Chase, R. D Civil Engineer and Surv'or . Sandusky . . . Erie 

Cobb, Fred Civil Engineer Akron Summit 

*Cole, Glen G County Surveyor Holmesville . Holmes 

Cole, J County Surveyor Ravenna . . . Portage 

Collins, R. G Civil Engineer Zanesville . . Muskingum 

Cqnklin, Frank Civil Engineer and Surv'orP't Jeff 'son. Shelby 

Consaul, Frank I Assistant City Engineer Toledo Lucas 

Converse, H. J Civil Engineer and Surv'or. Plain City. .Madison 

Conway, H. L . .-. Ass't Eng. Water Works. . .Cincinnati. . Hamilton 

2610 HemW^k St. 
Cook, J. D Civil Engineer and Surv'or. Toledo Lucas 

56 Law Bldg. 

Cooke, Edward C Engineer Water Works Cleveland . .Cuvahoga 

822 Soc. for Sav. Bldg. 

Cormar, H. L Ass't Eng. B. & R'y Zanesville. .Muskingum 

Cormar, T. C Civil Engineer and Surv'or. Zanesville. .Muskingum 

Corns, H. C ..Civil Engineer and Surv'or. Iron ton Lawrence 

Correll, E. J Ass't Eng. B. & 0. R'y Chillicothe . Ross 

Ohio Division. 

Coryell, W. C Civil Engineer and Surv'or. W. Union.. .Adams 

Counts, Charles Ex-County Surveyor P't Jeff 'son. Shelby 

Cowen, Clinton Surveyor Cincinnati . . Hamilton 

540 Main St. 
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I New Castle | 
I Asphalt Block Co. | 



4 



Manufacturers 



I ASPHALT BLOCK | 

i For Street Paving. = 



4 
4 




= Works, - NEW CASTLE. PA. = 

^ Office, (016 Penn Ave., Pittsburg, Pa. ^ 
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Cox, James L Deputy County Surveyor. . . Brilliant Jefferson 

Craig, Richatd Ex-County Surveyor ; Civil . Mc Arthur . . Vinton 

and Mining Engineer. 

*Craig, Samuel County Surveyor and Eng. . Wapak'eta. . Auglaize 

Cramer, Chas Civil Engineer and Surv'or. Shade Athens 

Cronin, S. L County Surveyor Woodsfield . Monroe 

•Cronley, J. C County Surveyor and Civil. .Lima Allen 

Engineer. 

Cully, Fred S County Surveyor Newark . . . Licking 

Cully, John L Civil Engineer Clevelnnd. .Cuyahoga 

83 Blackstone Bldg. 

Curfman, Samuel City Engineer Steub'vi lie.. Jefferson 

Curtis, L. G Dept. M. of W., B & O. R*y .Zanesville . .Muskingum 

Danenhower, C. N . . .Civil Engineer Cincinnati. .Hamilton 

1215 Jackson St. 

Danford, B County Surveyor Whigville . .Noble 

Darst, B. F Civil Engineer and Surv'or.Shoups Sta.. Greene 

Davis, C. B Assistant City Engineer Cambridge. Guernsey 

•Davis, Chas. 8 Civil Engineer and Surv'or. Toledo Lucas 

•Davie, Jno. B Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

242 The Arcade. 

Davis, J. C Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

Davis, J. D Ex-County Surveyor ChestV Hill . Morgan 

Davis, M. L Civil Engineer Lisbon Columbiana 

Davis, Solon Civil Engineer and Surv*or. Weston . . . Wood 

Davis, W. L Civil Engineer and Surv*or. Iron ton Lawrence 

•Davisson, F. M Civil Engineer and Surv*or. W. Manch'r. Preble 

Dawley, W. M Ass't Eng. B. & 0. R'y Cincinnati . . Hamilton 

•Dewitt, Chas. E Civil Engineer and County .Ft CI in ton. Ottawa 

Surveyor. 
•DeMotte, R. K County Surveyor and Civil . Eaton Preble 

Engineer. 

•Denison, L. B Civil Engineer and Surv'or. Delaware. . .Delaware 

Dehnick, Ed Draftsman, Mt. Vernon Mt. Vernon . Knox 

Bridge Co. 

Dercum, Otto Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

362 Sibley St. 

Derrickson, Geo. M ..Civil Engineer and Surv'or. Akron Summit 

Devereux, H Resident Eng. B. <& 0. R'y . . Cincin nati . . Hamilton 

Devore, L. N Engineer Bellefontaine Bel lef'taiue. Logan 

Bridge Co. 

Dick, H. B Chief Eng. P. & L. K. R'y . . Zanesville . . Muskingum 

Dickens, E Civil Engineer and Surv'or. Pedro Lawrence 

♦Dickey, E. P City Engineer Warren Trumbull 

Dickiiuon, L. A City Engineer and Surv'or. Fremont . . .Sandusky 

Diemar, C. R. County Surveyor Ironton Lawrence 

Dike, J. 8 Deputy County Surveyor. . . Delaware . . . Delaware 
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ISTABLISHED ISffS. 



The T. F. RANDOLPH CO. 

No, 232 East Ftfth St Gncinnaii, Ohio, 

imlactirers, Importers, ul Dealen U 

oPVe^op^' § Engineeii^' 

INSTRUMENTS 




^ 



AND 



SUPPLIES.... 

And sole MaDnl^cturers of 
Randolph's Nine Patents. 



Instruments of all Kinds Carefully Repaire^l 
and Adjusted, at Reasonable Prices. 



Send for llluttratod Catalogut. 



**COLE'' BLUE PRINT PAPER 

THE FINEST EVER PRODUCED. 

— MADE BY — 

1 Hnil H. COLE CO., 

MANUFACTURERS AND IMPORTERS OF 

Engineers' and General Drawing Room Supplies. 

82 N. High St COLUMBUS, O. 

We make Blue, Browo or Black Prints Promptly at a Low Cost. 

Z. \V. Davis. President. L,. A. REKn. Secy. J. F. Clark. Supt. 

F. I,. .\i.ci)TT. Vicc-I'rc's. W. H. Boakoman, Treas 

THE 

Diamond Portland Cement Co., 

MANflACTURKRS OF 

High-Grade Portland Cement for all Purposes 



Perkins Ave. and C. & P. R'y. 



CLEVELAND. 0. 



WORKS AT MIDDLE BRANCH, O. 
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*Dillon, L. A County Surveyor and City . . Hamilton . . Butler 

Engineer. 

Dimock, R W Civil Engineer and Surv'or.Dupont Putnam 

Dixon, J. R Civil Engineer and Surv'or. Orwell Ashtabula 

Doak, A. S County Surveyor Winchester. Adams 

Doane, L. W Civil Engineer and Surv'or .Zancsville . .Muskingum 

Bonh'am, David Civil Engineer and Surv'or . Lindale Clermont 

Donnelly, J. F Deputy County Surveyor. .. Montpelier . Williams 

Doty, Frank City Engineer Middrtown . Butler 

Doty, Geo Civil Engineer and Sur\*or.Edon Williams 

Doagan, J. F Ex-County Surveyor Pennsville . . Morgan 

^Dowler, J. W County Surveyor Troy Miami 

Bowling, Jofl. L Civil Engineer Buckeye Lima Allen 

Pipe Line Co. 

Dowson, W. C Civil Engineer Cincinnati. .Hamilton 

2617 Cleinview Ave. 

Dumm, R. R Ex-County Surveyor. Wharton . . . Wyandot 

Dunn, J. J Civil Engineer Columbus . .Franklin 

♦Dunn, Wm County Surveyor Zanesville . .Muskingum 

Dwyer, Geo. H Assistant City Engineer Marion Mario:: 

E^msbaw, Joseph . . .Civil Engineer and Surv'or Cincinnati. .Hamilton 

Glenn Bldg. 

Eberhard, Julius City Engineer Wooster — Wayne 

Edwards, E. M Civil Engineer and Surv*or. Cleveland . .Cuyahoga 

130<) Cedar Ave. 

Egerton, J. T County Surveyor Ironton Lawrence 

Eldridge, Wm Surveyor .*. . . Bartlett Washington 

Eldridge, J. J Surveyor Bartlett Washington 

Ellis, Jeremiah (From Adams Co., 0.) Concord, Ky. 

Ells, Wm. B Civil Enjfineer Mt. Gilead . . Morrow 

_ English, D. H Surveyor Defiance Defiance 

Engle, Robert L Civil Engineer and Surv'or .Cincinnati . . Hamilton 

1530 Lincoln Ave. 

Eno, Frank H. Ch. Draughtsman Columbus . . Franklin 

Dep. Pub. Imp. 

Estep, E. J Ass*t City Eng., Surveys . . . Cleveland . . Cuyahoga 

♦Evers, Wm. H County Surveyor Cleveland . .Cuyahoga 

Faist, J. E Civil Engineer Hamilton.. .Butler 

Farmer, LP Ex-County Surveyor Lisbon Columbiana 

Farbell, J. D Civil Engineer and Surv'or. Bedford Cuyahoga 

Fauver, Lester County Surveyor El yria Lorain 

Faweett, Joseph Civil Engineer Carrollton . .Carroll 

Fawcett, John . Civil Engineer Kilgore Carroll 

Faweett, Oscar Surveyor Walnut Grove, Logan 

Felter, Geo. W Civil Engineer and Surv'or. Williamsburg, Clermont 

FentOD, B. W Eng. M. of W.C. P. &V.Ry. Cincinnati. .Hamilton 
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Michigan Portland Cement Co., 

MANUFACTURERS OF 

PORTLi^ISTD 
CEMENT. 

«iMral Sales Offices, Marquetfe Building. CHICAGO. ILL. U. S. A. 

factories, BRANCH COUNTY. MICH. 



All Cement guaranteed equal to any Portland Cement on the market 



WARREN CITY 
BOILER WORKS, 



WARREN, OHIO. 

MANIKACTURERS 



Standpipes and 
Water Tanks. 
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PenriB, A. J Surveyor CiDcinnati.. Hamilton 

. 429 Pike Bldg. 

Fiedler, W. T. F Ase't Eng. B. & 0. R. R. . . .Cincinnati. .Hamilton 

Fisbbaugb, A. W Co. 8ur. and City Eng Celina Mercer 

"•Fiacher, E. H Civil Engfbeer and Surv'or.Lockbourne.Franklin 

Fisber, A. M Civil Engineer and Surv'or. Coshocton. .Cosbocton 

Piaher, J. E Civil Engineer and Surv*or. Bowling Green, Wood 

Fitzgerald, J Civil Engineer and Surv'or.Conneaut . . Asbtabula 

Jitspatrick, Andrew. .Civil Engineer Fayetteville. Brown 

JFlickinger, H. V County Surveyor Bucyrus . . . Crawford 

Force, Jobn P Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

504 Society for Sav. Bldg. 

Force, John P. Ase't Eng. Dep't Pub. Imp .Columbus . .Franklin 

Tord, Collin, Jr Civil Engineer Cincinnati . . Hamilton 

413 Vine St. 

Tout, Lafayette Surveyor Portsmouth.Scioto 

Flynn, B. H Eng. Ohio State Columbus . .Franklin 

Board of Health. 

Tox. H. S Civil Engineer and Surv'or.Biookville. .Montgomery 

Pox, Al Civil Engineer «"id Surv'or. Brook ville. .Montgomery 

Pox, W. S Surveyor Shortereek . . Harrison 

Pox <& Goodspeed — Mining Engineers Nelson ville . Athens 

Planigan, C. E Civil Engineer and Surv'or. Steuben ville, Jefferson 

"•Fraker, L. B County Surveyor Bowling Green, Wood 

Prank, Ernest Surveyor .Oak Harbor.Ottawa 

Pranklin, Bvron County Surveyor Wilmington. Clinton 

Prazier, T. J Ass't Eng. B. & 0. R. R . . . . Zanesville . . Muskingum 

French, Morris City Engineer Salem Columbiana 

Pullerton, A. L Architect and Civil EnginV.Chillicothe . Ross 

Oalvin, Archie J Ass't City Engineer Cleveland . .Cuyahoga 

128 Franklin Ave. 

Gamble, R.H City Engineer Lima Allen 

*Ganyard, L. B County Surveyor Medina Medina 

Garber, John M Draughtsman Mt. Vernon . . Mt. Vernon. Knox 

Bridge Co. 

Gardner, A. E Civil Engineer and Surv'or. Rutland .... Meigs 

Garrett, George M Civil Engineer and Surv*or. Cleveland . .Cuyahoga 

140 Alanson St. 
*Gate8, H. M Civil Engineer Columbus . .Franklin 

23J N. High St. 

Gates, E. Frank City Engineer Marietta Washington 

Gates, C. L Eng. Toledo Bridge Co Toledo Lucas 

Gaalt, Homer J Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

17 I^ke Ave 

Geddes, George Surveyor Hoskinsville, Noble 

Geddes, J. K Chf. Eng. B. Z. & C. R. R . .Zanesville . . Muskingum 

Gellitle, W. E Civil Engineer and Surv'or. Clyde Sandusky 
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verlisements. 



This ts the 

Ceocnt 
You Want, 




Strong, UnifornifJ 

and of a 
Beautiful Color. 



TKe Tig'er Brand 



-OF- 



Castalia Portland Cement 

J3 of Uie highest attainable grade; is une^^ualed for Heavy 
Masonry. Concrete Sidewalks, etc It is sclemlflcally 
nmnufactured from the choicest and purest Travertin 
and Ciay. It Is endorsed and used by City and Civil 
Engineer* throughout the country. On account of the 
fineness It Is more economical to use« as more sand can 
be added. 

A handsome catalogue will be sent on appHcatlon. 
giving Illustrations of work done, and certificates from 
EnKlneors and Architects who have used it 

Castalia Portland Cement Co., 

No, 209 NlRth St. PITTSBURGH. PA. 



The ROCK PLASTER MFQ. CO. 

COLVMBVS. OHIO. 

AGENTS FOR CENTRAL OHIO. 
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George, John A City Engineer E. Liverpool, Columbiana 

♦Gerrish, Wm. B City Engineer Oberlin. . . . Lorain 

Gessner, G. A Ase't City Engineer Toledo Lucas 

Gieseen, Charles H. . .Civil Engineer and Surv*or. Cleveland . .Cuyahoga 

20 Blackstone Bldg. 

Gilbert, Surveyor Venice, Ross P. O. . .Butler 

♦Gillett, M. M Civil Engineer Newark Licking 

'Gilpatrick, J. L Prof, of Civil Engineering. .Granville. . .Licking 

Denison University. 

Ginn, W. A Count> Surveyor Belief on taine, Lo^n 

Glasgow, W. R Civil Engineer and Surv'or.Shiloh Richland 

Glathart, H. A Civil Engineer and Surv*or. Find lay Hancock 

Goldfogle, David Civil Engineer Cincinnati. .Hamilton 

Dennison Hotel. 

Good, Charles W. B. . Assistant Engineer Ashland . . . Ashland 

Good, Emery H Deputy County Surveyor. . .Tiffin Seneca 

Goodell, R. S Prin. Ass't Engineer Mt. Vernon. Knox 

Mt. Vernon Bridge Co. 

Goodspeed <& Fox .... Mining Engineers Nelsonville . Athens 

•Gordon, C. M County Surveyor Georgetown . Brown 

Gordon, H. J Surveyor Oak Harbor Ottawa 

Graf, Edwin Assistant City Engineer Canton Stark 

Graham, E. E Draut'sman Morgan En. Co. Alliance Stark 

Graham, Alva Surveyor Marysville. .Union 

Greek, Jacob City Engineer Upper Sandusky . . Wyandot 

GriflBn, 0. U Civil Engineer and Surv*or. Fayette Fulton 

(P. 0. Morenci, Mich.) 

Oreen, B. J County Surveyor Cadiz Harrison 

Griggs, Julian Chief Engineer Columbus . .Franklin 

Dep. Public Improvements. 

Grim, John C Civil Engineer and Surv'or. Bryan Williams 

•Groves, John W Eng. Sunday Creek Coal Co. Corning Perry 

*Gyer, Greorge R Civil Engineer and Surv*or. Alliance Stark 

*Hanlon, John A . . . .City Engineer Coshocton .. Coshocton 

*Hanlon, Wm. B Chief Engineer Cleveland . . Cuyahoga 

The C. L & W. R'y. 
Harlan, B. H Civil Engineer and Surv'or . Lima Allen 

Lima Steel Co. 

*Harper, J. M Civil Engineer Cincinnati. .Hamilton 

1546 Baymiller St. 

Harriflon, B. W County Surveyor Cincinnati . . Hamilton 

Court House. 

Harvey, £. E City Engineer Jjondon Madison 

H^ey, John Assistant County Engineer. Hamilton . . .Butler 

*H«rvey, Lanson B . .Civil Engineer and Surv'or .Marysville. .Union 
*HMeltiiie, Edwin D. Civil Engineer and Surv'or.Youngsto'n. Mahoning 
HaieHifi6» Bobt. M... Civil Engineer and Surv'br. Youngeto'n.Manoning 
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Hatcher, John D Civil Engineer and Surv'or. Forest Dale. Lawrence 

Hatcher, W. B. G. . . .Civil Engineer and Surv'or. Sheridan . . .Lawrence 
Coal Works. 

Hay ward, G. E County Surveyor N. PhilMera, Tuscarawas 

Heller, A. H Chief Eng. Youngstown — Youngsto'n . Mahoning 

Bridge Co. 

Henderson, Jno. C. . .Surveyor Archer Harrison 

Henretta, CM Mining Engineer Cambridge.. Guernsey 

Hewitt, B. F Civil Engineer and Surv'or.Conneaut. . . Ashtabula 

Heyl Brothers Surveyors Cincinnati . . Hamilton 

N. E. cor. Hopkins and Linn. 

Hibbard, S. H County Surveyor Athens Athens 

Hibbs, Wm Mining Engineer Scio Harrison 

*Hill, Geo. H Civil Engineer and Surv'or. Mil ford Clermont 

Hill, John W Civil Engineer Cincinnati . . Hamilton 

35 Glenn BIdg. 

Hoadley, J. S County Surveyor Bryan Williams 

Hobby, Arthur S Civil Engineer Cincinnati . . Hamilton 

33 Wiggin's Block. 

Hochenedel, C. A. . . .Civil Engineer and Surv*or. Fremont Sandusky 

Hoffman, C Surveyor DoyPstown . Wayne 

Hofman, Joseph Civil Engineer and Surv'or. Toledo Lucas 

3118 Cherry St. 

Hoge, Ernest Surveyor Guernsey. . .Guernsey 

Hoge, O. M City Engineer Cambridge .Guernsey 

Holl, J. H Civil Engineer Canton Surk 

Hollister, G. G Surveyor Dunhan Washington 

Holton, H. S Ass't Engineer Dept. of Columbus . .Franklin 

Public Improvements. 

Holts, L. £ Civil Engineer and Surv'or. Ottawa Putnam 

Hood, Robt Civil Engineer and Surv'or.Cedarville. .Green 

Hoover, J. S County Surveyor and Civil. Canton Stark 

Engineer. 
Hoebrook, D. S Surveyor Cincinnati.. Hamilton 

65 Pickering Bldg. 
Hoebrook, J. Asa Surveyor Cincinnati . . Hamilton 

429 Pike Bldg. 

Houglin, G. M Deputy County Surveyor. . . Paulding . . . Paulding 

Hoose, J. E County Surveyor and City . .Sidney Shelby 

Engineer. 

*Howe, Chas. S Prof. Mathematics and . ... Cleveland . . Cuyahoga 

Astronomy, Case School of Applied Sciences. 

HowisoD, Earl Civil Engineer and Surv'or. Warrensburg, Delaware 

Hojrt, GkK). M Surveyor Perry. I^ke 

Hoyt, M. B Ex-County Surveyor Delta Fulton 

fiaddle, J. D County Surveyor Ottawa Putnam 

fiadsoD, D. P Deputy Connty Surveyor. . . Napoleon . . . Henry 

and Civil Engineer. 
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SHONE COMPANY, 

445 West 46th Street, 
OlilO^Ca-O, ILL., 

Engineers and Contractors 

For Sewerage Works 

UPON THE 

SHONE HYDRO- PNEUMATIC SYSTEM. 



MANUFACTURERS OF 

SHONE PNEUMATIC EJECTORS 

For the Drainage of Cities and Buildings, and for the Automatic 
Raising of Liquids of all Descriptions. 



Descriptive Pamphlets Upon Application. 



H. E. Talbott & Co. 

Civil Engincm and Contractors 



CUT STONE WORK 

AND 

HEAVY MASONRY, 

of Stone or Monolithic Concrete. 



Office and Yards: On C. H. & D. R. R., one block west of 
Union Depot. 

Telephone 557. DAYTON, O. 



Advtrtisetnmis . 



SMITH -VAILE 
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AIR COMPRESSORS 

For Lifting Sewage. 

This Air Compressor is m successful operatiou in connec- 
tion with the City of Dayton, Ohio, sewage system for lifting 
the sewage from the " Riverdale " low line to the general 

gravitation line. 




WE ALSO MAKE 

PUMPING MACHINERY 

FOR MUNICIPAL WATER SUPPLY, 

W^e are prepared to offer for this service Simple Com- 
pound or Triple Expansion, Condensing or Non -Condensing, 
Electric Triplex Pumps, Gas or Gasoline Plants, Combined 
Water Wlieels, and Power Pumps, 

The Stilwell-Bierce & Smith -Vaile Co., 

DAYTON, OHIO, t. S A. 
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HAVE YOU EVER USED 



De La Hunt Siphons? 

IF NOT, TRY THEM* 

Oie of tie Simplest Sifhoiis oi ilie Market. 

The most efficient. 
Tbe highest rate of discharge. 
The most positive in operation. 
The lowest in price. 
Guaranteed to be satisfactory. 



Catalogue and information for the asldng. 



The De La Hunt Flush Tank Co. 

304*306 Cedar Rapids Savings Bank Bldg., 
CEDAR RAPIDS. - IOWA. 
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Hudson, W. O Civil Engineer and Surv'or. Napoleon . . . Henry 

Huge, E. W . . . Surveyor Cincinnati. . Hamilton 

S. E. cor. Ninth and Vine sts. 

Hughes, Henry County Surveyor and City . . Fremont . . .Sandusky 

Engineer. 

Hughes, Assistant City Engineer Niles Trumbull 

Hunt, H. E County Surveyor Jackson Jackson 

Huntington, E Civil Engineer and Surv'or.Painesville . Lake 

Husey , Geo. D Civil Engineer Youngsto'n . Mahoning 

"Huston, Sam County Surveyor Steub*ville. .Jefferson 

Hutchinson, C. E Deputy County Surveyor. . . Kenton Hardin 

Hutson, A. V Civil Engineer and Surv*or. Benton ville .Adams 

Hyde, A. Lincoln Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

New England Bldg. 

* Jackson, E. S. Jr Civil Engineer Elyria Lorain 

Jacobs, Bert Deputy County Surveyor. . . Wash*gton C.H., Fayette 

Jacobs, D. R County Surveyor Wash'gton C.H., Fayette 

* Jenkins, W. H. W.. Civil Engineer and Surv 'or. Portsmouth. Scioto 

1175 Grandview Ave. 

Jenkins, W. H Transit Man P. C. C. & Columbus. .Franklin 

St. L. R'y. 

Jewett, D. S Civil Engineer Cincinnati. .Hamilton 

2427 Gilbert Ave. 

Johnson, A Surveyor Paint Valley, Holmes 

Johnson, S. A County Surveyor Racine Meigs 

Johnson, W. H Civil Engineer and Surv*or.Barberton . .Summit 

Johnson, W. J County Surveyor Paulding . . . Paulding 

*Jones, A. W County Surveyor and Eog. .Chillicothe .Ross 

C. Mt. S. & C. Electric R'y. 

Jones, Lafayette County Surveyor and Eng. .Portsmo'th.Stuoto 

Jones, Shannon. . .^ . .Civil Engineer and Surv'or. Jerusalem. . Monroe 

Jonte, P. N Surveyor Cincinnati. .Hamilton 

Room 3, No. 134 E. Court St. 

Judson, A. W County Surveyor Sandusky. . .Erie 

*Judson, C. A Civil Engineer Sandusky. . .Erie 

Kaney, J. G Civil Engineer and Surv'or. Toledo Lucas 

335 Superior St. 
*Kearfott, Wm. D Manager ior Cleveland . .Cuyahoga 

H. R. Worthington. 

Keenan, Emmet Surveyor Batesville . .Noble 

Keith, John Surveyor Spencerville. Allen 

Kelly, J. C Civil Engineer E. Liverpool . Columbi'na 

^Kemmler, E. A Assistant City Engineer Columbus . .Franklin 

Kemper, W. R City Engineer Lt'banon . . . Warren 

Kennedy, F. M Civil Engineer and Surv'or. WaHh'gton C.H., Fayette 

Kennedy, J. C. County Surveyor and City . . Marysville. Union 

Engineer. 
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Adverlisemen/s. 




Measuring 
Tapes 



Of Every Description. 

Steel, Metallic, Linen, &c., &c. 



OUR GOODS ABSOLUTELY LEAD ALL OTHERS. 



ReUability, Durability^ Fine Workmanship, Extreme Ac- 
curacy characterize our Tapes, and the Highest 
Authorities think them the BEST* 



Measure with a LUFKIH TAPE and your work will be well done, 



SEND FOR CATALOGUE 



=LUFKIN RULE CO..= 

SAGINAW, MICH.. U.S.A. 



•s-PI.EABE NOTE!! Q]i 



tiiktll 



"RELIABLE JR." 

VEST POCKET STEEL TAPE, 

l&Hi*ur ILHhh" ,.,., ,,.., I 

and drffttit. Prlc«: iLi ft, fjio; 5(Mt., S4.00, 
net €*■&. Aik your »lp«ler fur thvnv Tntv*, If 
be <Soeii Qot bAvr ihcni, wriitc* u« dlrett. Til(»^d 
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KennoD, D. C Civil Engineer Barnesville. Guernsey 

Keuthan, Ferd City Engineer St. Marys . . . Auglaize 

Kimble, W. P Eng. M. of W. Cincinnati Crawford 

Division Erie R'y. 

King, 8 Assistant City Engineer Youngsto'n. Mahoning 

Kingsley, M. W Sup*t Water Works Cleveland . .Cuyahoga 

*Kinnear, Josiah Civil Engineer Columbus . .Franklin 

652 E. Long St. 

Kirk, Eugene Civil Engineer and Surv'or.Youngsto'n. Mahoning 

Kline, Chas Civil Engineer and Surv'or. Dayton Montgomery 

*Kline, Robt E Civil Engineer and Surv'or. Dayton Montgomery 

Callahau Bank Bldg. 

Knepp, Henry Surveyor Creston Wayne 

Knorr, H. E Assistant County Engineer. Cincinnati. . Hamilton 

Court Hou8«». 

Knouff, O. M Civil Engineer. Caldwell . . Noble 

Koehler, Nicholas. . . . Deputy County Surveyor. . .Columbus . . Franklin 

Kolbe, Henry Civil Kngineer and Surv*or . Napoleon . . . Henry 

Krause, Frank B Civil Engineer and Surv'or Cleveland . .Cuyahoga 

Society for Savings Bldg. 

Krause, Frank L Civil Engineer and Surv*or. Cleveland. .Cuyahoga 

Society for Savings Bldg. 

Kritzinger, H. B Surveyor Paulding . . .Paulding 

Krug, F. S County Engineer Cincinnati . . Hamilton 

Court House. 

Knrz, Wm. A Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

504 American Trust Bldg. 

Laird, Ed Assistant City Engineer Tiffin Seneca 

Columbia St. 

Laird, Jacob City Engineer Mansfield. . .Richland 

Lakeman, W Civil Engineer Cincinnati. . Hamilton 

4310 Beech Hill Ave. 
*Lander, Frank R County Draughtsman Cleveland . .Cuyahoga 

321 Marcy Ave. 

Lane, J. D County Surveyor and City . .Carrollton . .Carroll 

Engineer. 

Large, J. H Civil Engineer Whigsville.. Noble 

*Laylin, Jno County Surveyor and City..Norwalk Huron 

Engineer. 
Layman, E. F Civil Engineer Cincinnati.. Hamilton 

32 E. Thfrd St. 

Lee, R. H Civil Engineer and Surv'or.Harlemsprings, Carroll 

Leete, Fred G City Engineer Ironton Lawrence 

Legg, £. E Civil Engineer Columbus .. Franklin 

251 N. Garfield Ave. 

Leonard, M. F County Surveyor and City . .Gal lipolis. . .Gallia 

Enjrinpor. 



146 



M&eriisemenis* 




BOIRBUIN (wUFPER k BRASS WORKS, 

Fire Hjfdrants, 6ate Valm, Valie %m% and Post Indlcatorr 
mm ui\ wm\ si , ci^rciMN/^n ohiq. 

Cflnupoiidiiiec 5alldta4. 



It is Now an Established Fact, 

Aud it is proven by the published testimony of the 

best engineers of this country and Europe* that 

ALSEN'S GERMANS 

PORTLAND CEMENT 

is the strongest and most serviceable Cement made, and 
will permit the admixture of a larger amount of sand 
or gravel, with less loss of strength than any other 
brand; it is therefore the most economical. 

The Largest WoHcs and Greatest Production. 

For Sidewalks it Qives the Best Color* and the Most 
Enduring Wearing Surface, 



Alsen's Portland Cement Works* 

143 Liberty Street. NEW YORK. 
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Lesher, Geo. W . i . .^ .Civil Engineer and Surv'or. Fremont Sandusky 

Lewis, Chas. F Bridge Engineer Cleveland . .Cuyahoga 

307 Cuyahoga Bldg. 

Lewis, G. McK Bridge and Signal Cincinnati . . Hamilton 

Engineer B. & O. R'y. 

'Lewis, Harvey J Civil Eng., general practice . Pittsburg, Pa. 

Times Bldg. 

*Lillie, F. M City Engineer Youngsto'n . Mahoning 

Lilly, G. W Assistant Engineer Dept. . .Columbus . .Franklin 

of Public Improvements. 

Lilly, J. A Civil Eng. C. L. & N. Ry . .Cincinnati. .Hamilton 

Linton, W. H City Engineer Ravenna . . . Portage 

Locke, Jos. M Civil Engineer Cincinnati. .Hamilton 

40 E. Third St. 

• Long, M. A Ass't Eng. B. <& O. R'y Cincinnati. .Hamilton 

*Loofburrough, E. C. .City Engineer Lorain Lorain 

Loomis, A. B Civil Engineer and Surv'or. Toledo Lucas 

The Monticello 

Lorce, W. C Acting Superintendent Columbus . .Franklin 

P. C. C. & St. L. R*y Co. Union Station. 

Lowry, R. E Civil Engineer and Surv*or. Eaton Preble 

Ludwig, H. L Assistant City Engineer Portsmouch.Scioto 

Lutz, Martin Surveyor and Engineer Celina Mercer 

Machen, C. H Assistant Eng. B. <& O. R'y . . Cincinnati . . Hamilton 

Mackey, Charles. . . . Civil Engineer and Surv'or. Youngsto'n. Mahoning 

Mackey, James Civil Engineer and Surv'or. You ngsto'n . Mahoning 

Maclennan, John D. .Civil Engineer and Surv'or. Cleveland . .Cuyahogo 

527 Garfield St. 

'Maetzel, Henry County Surveyor Columbus . .Franklin 

Biaidlow, J. T Deputy County Surveyor. . .Ottawa Putnam 

Malhouhan, M Assistant Eng. B. <& O. R'y. .Cincinnati. .Hamilton 

Bialick, I. H County Surveyor Van Wert . . Van Wert 

Mann, H. E City Engineer Ashtabula. .Ashtabula 

Mann, N. L Surveyor West Mansfield, Logan 

Marble, R. R Civil Engineer Columbus ..Franklin 

Mark, Chas. E Chief Eng. T. & O. C. R'y Co.Columbus . . Franklin 

Markley, Philip Ex-County Surveyor Wooster Wayne 

Marsh, Dillon Mining Engineer Byesville, Guernsey 

MarstoD, J. B Civil Engineer Toledo Lucas 

312 Superior St. 

Martin, C. V Assistant City Engineer — Zanesville . . Muskingum 

MasoD, W. P Civil Engineer Marietta Washington 

Matbewson, L. W.... Civil Engineer Cincinnati. .Hamilton 

4222 Chambers St. 

Mattoon, J. A Civil Engineer and Surv'or. Pulaski Williams 

Maynard, M. 8 Surveyor Chardon . . .Geauga 

McCarren, Frank Civil Engineer Cincinnati. .Hamilton 

2617 Cleinview Ave. 
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ATLAS 

T PORTLAN D 

CEMENT 



IS THE 



Standard American Brand. 



Indorsed and used by the most prominent Civil Engi- 
neers and Architects throughout the country. 



The U. 8. Govertiineiit uriven It 
preference over all other hraiicl$4« 



Atlas Portland Cement Co., 

30 Broad St., NEW YORK. 



T. D. Eichelberger & Sons, 

AGENTS FOR DAYTON, O. 
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McConnell, Silas £ng. P. C. C. & St. L. R'y . .Steabenvi lie. Jefferson 

McCormick, Wm. M. .Civil Engineer and Surv'or. Seaman . . . Adams 

McCrory, John Surveyor Fredericktown, Know 

McCuUoagh, J. C Civil Engineer Lima Allen 

McDaniel, J. W Civil Engineer and Su rv*or. Rock wood. .T^wrence 

McDargh, Harry Assistant Civil Engineer. . . Dayton Montgomery 

^McDonald, H. W Sanitary Engineer Gallon Crawford 

McKaban, James .... Surveyor Sugartree . . . Guernsey 

•McKay, G. A . County Surveyor Xenia Greene 

McKinley, Robert Civil Engineer and Surv*or.Young8to*n. Mahoning 

McManis, J. O. Civil Engineer and Surv'or. West Union. Adams 

Mendenhall, E. S Civil Engineer and Surv'or. Delaware. . .Delaware 

Merry, L. D Survevor Caldwell . . . Noble 

Mesnard, L. B Civil Eiig. and Contractor. .Nor walk Huron 

Michel, Wm Eng. M. of W.Hocking Columbus. .Franklin 

Valley R'y Co. 

Miller, Charles Civil Engineer and Surv'or. Bantam Clermont 

Miller, Clarence Deputy County Surveyor.. . Bellefontaine, Logan 

Miller, E. M Deputy County Surveyor. . .Greenville. . Darke 

Miller, J. E Engineer Bellefontaine Bellefontaine, Logan 

Bridge Co. 

•Miller, John W Civil Engineer and Surv'or. Sandusky.. .Erie 

Mishler, Jacob Surveyor Magadore. . .Summit 

Mishler, Menno Surveyor Magadore. . .Summit 

Moeser, Edmund U. S. Engineer in charge Muskingum 

of Muskingum River. 
Monfort, P. O County Surveyor and Lebanon . . . Warren 

Civil Engineer. 

Montgomery, Geo. M .County Surveyor . . Young8to*n . Mahoning 

Moore, H. C Civil Engineer and Surv'or. Bellefontaine, Logan 

Moore, 8. F Civil Engineer Coshocton . . Coshocton 

Moore, Sara'l M County Surveyor and Coshocton . . Coshocton 

Civil Engineer. 

Morgan, Arthur L Civil Engineer Zanesville . . Muskingum 

Morgan, M. E Deputy County Surveyor. . .Urbana Champaign 

Morris, ex. Draughtsman Youngsto'n . Mahoning 

Youngstown Bridge Co. 

Morrow, Oliver City Engineer Paulding. . .Paulding 

Morse, Christ Civil Engineer and Surv'or. London — Madison 

Mote, Duke Civil Engineer Greenville.. Darke 

Mowry, Andrew 8 . . .Surveyor Marysville. .Union 

Mowery, H. W County Surveyor Wooster Wayne 

*Mann, M. A Division Engineer Cleveland . .Cuyahoga 

Cleveland & Eastern R'y. 

Mnnson, H. N Surveyor Mentor Lake 

Murray, Paul B Civil Engineer Malta Morgan 

^MyerSy W. W City Engineer Kenton Hardin 
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UNITED STATES 

Cast Iron Pipe and Foundry Co. 

ALL SIZES OF 

CAST 

IRON 



PIPB 



From 3 in. to 72 in. 

pof Water and Gas. 



GENERAL OFFICE. - - 8o Broadway, NEW YORK. 

WESTERN OFFICE, - 217 La Salle Street. CHICAGO. 

EASTERN OFFICE, Und Title Building, PHILADELPHIA. 

SOUTHERN OFFICE, - - CHATTANOOGA, TENN. 
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♦Pfouta, Owen W City Engineer Alliance Stark 

Phelps, Edwin L Deputy County Surveyor. .. Chardon — Geauga 

and Civil Engineer. 
Phelps, E. S. F County Surveyor and Chardon. . . .Geauga 

Civil Engineer. 

Phifer, Edwin County Surveyor and Eng. . Findlay Hancock 

Philson, L. W Deputy County Surveyor. . . Racine Meigs 

Phinney, John B Civil Engineer and Surv'or . Sandusky. . . Erie 

Picard, F. J Civil Engineer Columbus. .Franklin 

Pierce, Geo. M. Civil Engineer and Surv*or. Cleveland . .Cuyahoga 

315 American Trust Bldg. 

Pierson, I. K Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

416 Cuyahoga Bldg. 

Pillars, James Assistant City Engineer Lima Allen 

Pitser, A. R Surveyor Newark Licking 

Plumer, J. A Civil Engineer and Surv'or. Marietta Washington 

Polk, W. C Civil Engineer Columbus. .Franklin 

C. U. Telephone Co. 

Porter, Warren S Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

Lake Front Ave. 

Potts, J. C County Surveyor .Mansfield.. . Richland 

*Pratt, W. H Manager Illinois Steel Co.. .Chic»go, Illinois 

50 Wabash Ave 

Price, J. W Engineer B. & O. R'y Attica Seneca 

Punshon, Thos. B Civil Engineer Cincinnati. . Hamilton 

S. W. cor. Fifth and Race Sts. 

Purdue, Thos. K Civil Engineer and Surv'or. Wash'gton C. H., Fayette 

Putnam, M Civil Engineer and Surv'or. Rising Sun. .Sandusky 

Quitter, Thos. M Civil Engineer and Surv*or. Fremont . . .Sandusky 

Randabaugh, John. . .Civil Engineer Celina Mercer 

Rawson, J. L Civil Engineer and Surv'or. Fremont . . .Sandusky 

Ray, W. M. Ass't Eijg. C L. & W. R'y. .Cleveland . .Cuyahoga 

Raymond, C. A Bridge Draughtsman Wanseon . . . Fulton 

Read, H. M City Engineer Chillicothe . Ross 

Read, R.L Civil Engineer Cincinnati. .Hamilton 

32 E. Second St. 

Reamer, C. L. V Surveyor Coshocton . .Coshocton 

Reed, W. C Civil Engineer Millersburg. Holmes 

Reel, H. M Assistant City Engineer Youngstown, Mahoning 

Reeves, A. C Civil Engineer and Surv'or . Dayton Montgomery 

Superior Ave. 

Reichenbach, Fred. . .Civil Engineer Canton Stark 

Reid, A, L Deputy County Surveyor Preble 

and Civil Engineer. 

Reighftrd, Frank H. . .County Surveyor Wanseon. . . Fulton 

Reigle, J. W. 8 City Engineer Findlay .... Hancock 
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MEACHAM & WRIGHT, 

Mantsfacttifen' Agents for 

Utia Hydraulic Cement 

CHICAGO. 



Our Mills, which are open to inspection at all 
times by Engineers and Architects, are located at 
UnCA, LA SALLE COUWTY, ILLINOIS, 

94 miles from Chicago, on the line of the C, R. I. & 
P. R. R., and have been in operation for the past 
forty years, during which time over Ten Million Bar- 
rels have been made and used in important work 
throughout the Middle and Western States. 



SELLING AGCNTS: 

Cleveland Builders' Supply Co., - - Cleveland^ Ohio. 
Pennsylvania FunI Company, - - - Columbus, Ohio. 

L H. McCannon Brothers, - - Cincinnati, Ohio. 

Kind Sl Kuhlman Builders' Supply Co^, - Toledo, Ohio. 

C. A. Starr, - * - - - Dayton, Ohio. 
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Reigler, Loais Civil Engineer Canton Stark 

*Renick, Seymore Civil Engineer and Surv'or. London Madison 

Reno, James M Civil Engineer Youngstown, Mahoning 

Reynolds, Crayton . . .Civil Engineer and Surv'or. Peebles Adams 

Rice, Walter P Director of Public Works . .Cleveland . .Cuyahoga 

City Hall. 

Richards, James Mining Engineer Gloust^r — Athens 

Richie, Charles Surveyor Summerfield, Noble 

Richie, Didamus Mining Engineer Jackson Jackson 

Riddell, Levi Civil Engineer and Surv*or.Xenia Green 

Riggs, H. E Civil Engineer and Surv'or. Toledo Lucas 

613 The Nasby. 
Riggs, M. J Chief Engineer Toledo Lucas 

Toledo Bridge Co. 

Rimer, James W City Engineer Van Wert . .Van Wert 

Riley, Geo. W Civil Engineer and Surv'or.Miamisb'rg, Montgomery 

llist, W. J Ass't Engineer M. of W Crawford 

Cincinnati Division Erie R*y. 

Richie, James City Engineer Cleveland . .Cuyahoga 

625 Hickox Bldg. 

Bobinson, H. H Deputy County Surveyor. . . Millersburg, Holmes 

Boots, C. W Assistant County Cleveland . . Cuyahoga 

Draughtsman 2152 Detroit St 

Rosinsky, Chas. E ...Civil Enfiineer Cincinnati.. Hamilton 

Water Works ComVs Office. 

Bow, W. C Surveyor Circleville .. Pickaway 

Boyer, Henry Surveyor Louisville . .Stark 

Buggies, Ashbel P . . .Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

614 Cuyahoga Bldg. 
Buggies, W. B Civil Engineer Cincinnati . . Hamilton 

32 E. Second St. 
Ryall, Geo. W Surveyor Ashland — Ashland 

Sands, J. R Deputy County Surveyor. . .Athens Athens 

Santarelli, Benjamin .Civil Engineer and Surv'or. Wilmington, Clinton 

•Sarver, Wm. E Assistant City Engineer Canton Stark 

Sayre, John W Civil Engineer and Surv'or. Scott Town . Lawrence 

Schoenberger, A. F. . .County Surveyor Up. Sandusky, Wyandot 

Schultz, Chas. F Deputy Superintendent — Cleveland . .Cuyahoga 

of Water Works. City Hall. 

Schwab, C. N County Surveyor and Napoleon. . . Henry 

City Engineer. 

Scott, E. A Civil Engineer and Surv'or. Marion Marion 

Scott, J. W City Engineer Marion Marion 

Scott, B. V Deputy County Surveyor. . .Cleveland . .Cuyahoga 

New Court House. 

Searles, Wm. H Civil Engineer and Surv'or. Cleveland ..Cuyahoga 

625 Hickox Bldg. 
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Advirlisfmenix. 



THE KING BRIDGE CO. 

BRIDGES , CaEVEIlflHD, OHIO, VIADUCT S, 

IRON AND STEEL EYE BARS. GIRDERS AND STRUCTURAL WDRK FOR eUlLDINfiS 

PLANS. esTlMAIES AND SURVEYS FflEt OF COST. 




BRIDGC OV£lt THE OHIO RtVeR, aETWEEN CINGlNNATIp 0-, AND tiEWPORT. m%\ 

£JfcslfiKFP fi^o Drrf,i'_r*v J* KECKING BHIDHE CO, 
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Sebold, R. P Civil Engineer and Surv'or. Dayton Montgomery 

Beckel BIdg. 
Seever, F. Newton , . .Civil Engineer and Surv*or. Springfield .Clark 

*Seitz, D W Dep. County Surveyor Ottawa Putnam 

Sewanl, John W Civil Engineer and 8urv*or.Tallmadge. .Summit 

Shanks, Will Deputy City Engineer Kenton Hardin . 

Shannon, Neal Civil Engineer and Surv'or.Mt. Sterling. Madison 

Sharon, Wm Civil Engineer Springfield .Clark 

Sharp, C. C Superintendent Corning . . . .Perry 

Sunday Creek Coal Co. 

Sharp, W. W Civil Engineer and Surv'or. Rock Creek . Ashtabula 

Sharts, R. S Deputy County Surveyor. . . Dayton Montgomery 

Shaw, Eli D Civil Engineer and Surv*or. Minerva Carroll 

Sheldon, A. D Civil Engineer and Surv'or. Whittlesey . .Medina 

Sheldon, F. B Chief Engineer Columbus. .Franklin 

Hocking Valley R'y Co. 
*Sherman, C. E Assistant Professor Columbus . . Franklin 

Ohio State University. 

Sherman, W. J Civil Engineer and Surv'or. Toledo Lucas 

• 613 The Nasby. 

Sickafooee, G. L Civil Engineer Canton Stark 

Sill, John S County Surveyor Jefferson . . . Ashtabula 

Slade, Charles Assistant City Engineer Greenville. . Darke 

Shiymaker, W. H Civil Engineer Port Clinton, Ottawa 

Smith, Cbas. M Deputy Engineer Celina Mercer 

Smith, D. W Civil Engineer Columbus . .Franklin 

Hocking Valley R'y Co. 

Smith, E. A Eng. W. & L. E. R'y Co . . .Norwalk .... Huron 

Smith, Frank County Surveyor Hooksburg . Morgan 

Smith, Jo6 Civil Engineer Cincinnati. .Hamilton 

906 Race St. 

Smith, M. J Ass't Eng. B. & 0. R'y Zanesville. .Muskingum 

Smith, Joe W Surveyor Otway Scioto 

Smith, Solon City Engineer Jackson Jackson 

•Snow, C. H City Engineer Elyria Ix)rain 

Snyder, David F Civil Engineer and Surv'or. Springfield.. Clark 

Snyder, Frank Draughtsman Department. .Columbus . . Franklin 

Public Improvements. 

Somerville, A. T. B . .Civil Engineer and Surv'or. Toledo Lucas 

The Monticello. 
Spafford, Elmer L. . . .Civil Engineer and Surv'or. Bowling Green, Wood 

Spangler, T M Civil Engineer and Surv'or. Pleasantville, Fairfield 

Spenoe, •/. F Civil Engineer Lisbon Columbiana 

Spinka, Martin Civil Engineer and Surv'or. Wilmington, Clinton 

Spragne, CM Assistant Engineer Columbus . . Franklin 

P. C. C. & St. L. R'y. 

Springmeier, Ferd Civil Engineer Cincinnati. . Hamilton 

859 Clinton St. 
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WILLIAM REHLING, 

Artificial Stone ana Paving 

OHice« 223 South Sl^ctb Street, 

RICHMOND, ' INDIANA, 

Water Works^ Sewer^ Street, and all Kinds oi 
Cement Work Contracted fan 



PORTLAND CEMENT PAVEMENTS A SPECIALTY. 



ALL WORK aUARANTBED. 

INDIANA BRIDGE CO., 

MUNCIE. IND. 

Bridges, Steel Buildings^ 

And General Structural Work. 

CONTRACTOR. 

ARCANUM, - OHIO. 

DITCH, TILE and SEWER WORK a SPECIALTY 

Bverjr Kind of Qradtng^ Excavation, and Embankment Work 
Figured on Application* 



Ni>tJc of Publif^ or Fiiiate Lettiogi Kindly Appf«ciattC 
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Stanley, H. J Chief Engineer Cincinnati . . Hamilton 

Board of Public Service. City Hall. 

*Stattleman, G. B. . . . Civil Engineer and Surv*or . Dayton Montgomery 

37 W. Washington St. 

Stever, F. 8 Surveyor Defiance. . . .Defiance 

Stewart, G. O County Surveyor Shyville Pike 

Box 12. 

Stewart, Jas. A Civil Engineer. Cincinnati .. Hamilton 

617-^518 Johnson Bldg. 

Stimson, Earl Resident Eng. B. <& O. R'y . .Cincinnati . .Hamilton 

Stinebangh, I. L Deputy County Surveyor. . .Port Clinton, Ottawa 

Stone, C. £ Civil Engineer Gallipolis . .Gallia 

Stratton, Jerome L. . .Civil Engineer and Surv'or. Toledo Lucas 

115 Chamber of Commerce. 

♦Strawn, J. B Civil and Sanitary Eng Salem Columbiana 

Consnlting Engineer of Water Works and Electric Light. 

♦Strehler, Alfred Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

1115Xx>rainSt. 

Stringfellow, U. K Civil Engineer and Surv'or . Findlay . . . Hancock 

Sturtevant, James W. Assistant City Engineer — Cleveland . .Cuyahoga 

18 Eastman. 

Snerbier, F Surveyor Oak Harbor.Ottawa 

Sullivan, Wm Surveyer Gustavius . .Trumbull 

Sullivan, W. E Assistant Engineer Cincinnati . .Hamilton 

Board of Public Service. City Hall. 

Sundmaker, J. H Assistant County Engineer. Cincinnati . . Hamilton 

Court House. 

Sweetman, J. H Surveyor Circleville. . Pickaway 

Swigart, Sherman G. .Surveyor Cleveland . .Cuyahoga 

169 Dodge St. 

Swisher, James County Surveyor and Urbana Champaign 

City Engineer. 

Taggart, E. G County Surveyor and Delaware . . . Delaware 

City Engineer. 

Talbot, H. E Civil Engineer and Surv'or. Dayton Montgomery 

Cor. Eaker and Levee. 
Talbot, H. E., & Co. . .Civil Engineers Dayton Montgomery 

and Contractors. Cor. Eaker and Levee. 

Tatlock, J. L As8*t Eng. B. & O. R'y Cincinnati. .Hamilton 

Taylor, A. R County Surveyor Kenton Hardin 

Taylor, Geo Mining Engineer Lima Allen 

Taylor, L. A Civil Engineer and Surv'or. Tin ney Sandusky 

Tharp, Willis P Civil Engineer Cincinnati . Hamilton 

810 Neave Bldg. 

Thiery, E. H County Surveyor Owensville .Clermont 

Thomas, D. H Mining Engineer GlouBter — Athens 




i he Indiana Rcvci^ibie Road Oracicr. 

riitlj' di^t riU-^l am! aiu)iim|r<1 iii ruir l»ir)w^ i-nUAkOiiUM, hIu* h wv will li«*id«t>l Ui iiliifl 

II If Hill |lfiE>1'*'''^'t*'1''' 

T"%* Indiana Road Machine Co., 

FORT WAYNE, IND., U. S. A. 
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Thomas, J. Assistant Wire Chief Columbus. . Franklin 

C. U. Telephone Co. 

*Thomp6on, CM Surveyor Salesville. . .Guernsey 

Thompson, J. P Assistant Engineer Cincinnati . . Hamilton 

Board of Public Service. 

Toberen, H. F County Surveyor and Defiance Defiance 

City Engineer. 

Tod, Geo., Jr Civil Engineer and Surv'or. Youngstown, Mahoning 

Tolbert, 0. C Civil Engineer and Surv'or. Ottawa. . . .Putnam 

Tomlinson, J. R Bridge Draughtsman . Cleveland . . Cuyahoga 

Tonson, Geo. W Northern Engineering Co . .Toledo Lucas 

1029 The Spitzer. 
Tozzer, Henry Surveyor Cincinnati . . Hamilton 

4211 Turrill St. 

Trembly, Dr. J. M Surveyor Reiley Butler 

Troyer, M. K Surveyor Walnut Creek, Holmes 

♦Turner, F. M City Engineer Dayton — Montgomery 

Room 8, City Bldg. 

Turner, J. W Deputy County Surveyor. . .Jackson Jackson 

Tyler, C. W Surveyor Warren . . .Trumbull 

TJhl, John B Civil Engineer and Surv'or. Toledo Lucas 

1037 The Spitzer. 

Van, Etta Railroad Engineer Nelson ville. Athens 

Van, Ocken Engineer Bellefontaine, Logan 

Bellefontaine Bridge Co. 

*Vance, Chas. F Civil Engineer and Surv'or. Balanga Bataii, Luzon, 

Philippine Islands. 

*Vamey, J. D Civil Engineer and Surv'or. Cleveland . .Cuyahoga 

53 Public Square. 
Veenfleit, Civil Engineer St Marys. . .Auglaize 
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President's Address. 

A. W. JONES, COLUMBUS. 

It is customary when a person is unexpectedly called upon 
to make a speech, or is compelled to make a speech without time 
to prepare, that he should make apology and give excuses to his 
audience. I have been overwhelmed with work and no time 
to prepare, but nevertheless I will not make apologies to my audi- 
ence, as it is composed of fellow members of the society. On the 
contrary, the members of the society should apologize to me for 
taking an unfair advantage in electing me to this office while I 
was absent from last year's meeting. One advantage is with 
me, though, for my first training in school was not that of an 
engineer, and for years I studied that I might become a preacher 
or a lawyer, consequently learned to talk when there was nothing 
to say or merely to kill time. Very well I remember our debating 
society, and a certain evening when myself and a class-mate were 
to choose sides and debate, first casting lots for who should be 
affirmative and who should be negative. The affirmative speaker 
was to take the floor, and the professor of mathematics was to 
hand him a sealed envelope containing the question for debate. 
Fortune seemed with me, for I won choice and, of course, took 
the negative. My opponent took the floor and the question was 
handed to him. He slowly opened the envelope and read, "Would 
the world and the people thereof be better oflF if every one at- 
tended strictlv to his own business?" At first glance, the nega- 
tive lookea bad ; so thought my opponent, and spoke thinking he 
had fully convinced the judges and the audience of the fact. A 
few minutes later the affirmative saw that there was a negative 
side to the question, and an hour and a half later the unanimous 
opinion of the judges was that the negative had won the debate. 
I am still fully convinced both from argument and experience that 
the people in this world are not better oflF if they are always at- 
tending strictly to their own business. I was attending to my 
own business last winter when you elected me to an office, which 
hy custom requires an address, and for a week I have been trying 
to think of something to say which has not been said many times 
before. Several times and from various standpoints, we have had 
the progress of engineering reviewed, and it would be useless for 
me to attempt to improve on the papers you have heretofore heard, 
and I shall only give you a few random thoughts, presented in a 
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rambling manner that may call you to reflect a little upon the 
past and day-dream as to the future. 

When at the Ohio State University sixteen or seventeen 
years ago, we thought we had a splendid school of engineering 
and that we would' leave well prepared for the duties of an engi- 
neer. When we visit the institution now and see how thoroughly 
the department is equipped, and how much more complete the 
course in engineering has become, and how much more is re- 
quired of the students, we can but feel that when the present 
students graduate they will be started in the profession far ahead 
of where we started. We can now feel sure that an Ohio boy 
can without leaving the State get a splendid preparation as an 
engineer — civil, mining, mechanical or electrical, — and we all 
take a just pride in the fact that our State has so well equipped 
and is constantly adding to the equipment and facilities for in- 
struction at the State I'niversity. There is one consolation, 
though, to those of us who attended ten or twenty years ago or 
never look the course at all, for we remember that ^'Engineers 
arc ]3orn, not made," and we have been long enough at w^ork 
to know whether wc are engineers, or whether we had better 
quit and go to preaching, plowing corn or running a saloon, as 
there is something that fits every kind of a man. Well do I 
reincin])er the first few years after beginning work, how I wished 
that I were older and could have begun work about 1870. before 
the country was covered with railroads and the many great 
l)ri(lges erected. It seemed that the opportunities for a young 
engineer were so few, that companies were looking for men who 
had helped in Iniilding the great railroads and bridges of the 
decade ])efore, that the great changes in development were past, 
that the country was old enough to advance only with slow and 
gradual growth, and that the engineer, like the carpenter or 
blacksmith, nuist settle down and become a satisfied pk)dder to do 
the regular work of each day. T know now that this was a 
mistake — that the greatest oppc^rtunities were yet to come and 
are coming. Although the most practical of men, and trained 
to handle things in the most practical manner, the engineer is 
and nuist he also a good deal of a dreamer and given to thoughts 
of great things in tlie future, that he may strive to bring them 
about. Some of the greatest problems that ever confronted the 
engineer are now before him, and he must assume responsibility 
m ])roportion to the progress of the age. The field of the engi- 
neer is becoming broader each year, the opportunities more plen- 
tiful and the requirements more exacting. The engineer of to- 
dav nuist unhesitatingly undertake and successfully solve the 
greatest ])roblems. 

In every line of work with which the civil engineer has to 
deal there must be great advancement. Efficiency and economy 
nuist go together. The transportation question is probably the 
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greatest with which the engineer must deal. The pubHc demands 
frequent, quick and safe transportation of passengers, and quick 
and cheap transportation of freight. The engineer must solve 
the problem and provide what is required. The old established 
roads are constantly reducing grades and bettering track, and 
improving in every way for cheap transportation. The best rail- 
roads in the country recognize the fact that a well trained and 
capable engineer, who knows a railroad from the time the first 
surveyor's stake is set until it is a complete and fully equipped 
trunk line, who learns it in every department as he grows with it, 
is the man to fill the higher offices in the management. Consider- 
ing the number of men in the engineering department on rail- 
roads, more of the higher officers are advanced from this depart- 
ment than from any other. The young civil engineer who starts 
out and thoroughly learns a railroad has before him an excellent 
opportunity to attain high executive position, and if his ambition 
does not lead to this, a certainty of regular, remunerative and 
pleasant employment. Within the last few years, the transpor- 
tation problem has assumed a new phase, which has started a phe- 
nomenal development of electric roads. It has been but a few 
years since there were no electric roads except in the cities. In 
places, these were extended a few miles to surrounding villages, 
and later, venturesome capitalists built some longer interurban 
roads in places where all steam railroad men said they would be 
flat failures. The results were surprising: on poorly built and 
poorly equipped roads, in territory well served by the best steam 
roads, a large and constantly growing traffic v.as carried, at a 
low cost and with good profit. The result has been an exceed- 
ingly rapid development of electric lines. In building and hand- 
hng these roads, the civil and electrical engineer has practically 
a monopoly. These roads are becoming so common and so many 
are built in territory where the concentrated population is small, 
that all conditions must be carefully considered and compared by 
thoroughly trained engineers, or the results in the near future 
will be disastrous. These roads, well and correctly located and 
built in the first place, will be low in operating expenses and a 
safe and paying investment to the builders. In the above men- 
tioned fields, the traveling public and the investors of countless 
millions look to the engineer for their protection. 

The commercial world now looks to the civil engineer to 
solve and carry to a successful conclusion the construction of a 
practicable isthmian canal. The people of the Ignited States are 
now practically a unit in favoring this enterprise, and the engi- 
neering profession is eager to undertake it. and confident of its 
successful termination. We look forward to the completion of 
this canal, the most gigantic engineering undertaking of a century, 
by the energetic and resourceful .American engineer. 
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The rapidly increasing population of our great cities multi- 
plies the difficulties and responsibilities of the members of our 
profession, who have to deal with municipal and sanitary work. 
Upon a pure, wholesome and abundant supply of water depends 
the health and safety of the urban inhabitant, and the maintenance 
of his health is dependent upon proper sanitary sewerage. For the 
proper conduct of his business and his safety in pleasure driving, 
he must have streets well paved and maintained. Under the 
most adverse circumstances, the engineer must solve these prob- 
lems. He has over him the higher municipal officers elected be- 
cause of political beliefs, possibly because they are for or against 
the Boer war, or for or against something equally foreign to our 
material safety and enjoyment of life. Frequently, these officers 
care but little and know much less of the needs of the departments 
that handle such vitally important questions, and the qualifications 
and abilities of their engineers is not questioned, if the said engi- 
neers have the proper opinion on the Boer war or the Philippine 
question. A few cities started on the right path years ago, and 
have well-designed, well-built municipal works that do not burden 
them with taxes. Mr. Benzenberg was City Engineer of Mil- 
waukee for over twenty-five years. He had the confidence and 
respect of all the people. He was given authority and responsi- 
bility that few engineers receive or enjoy. DiflFerent administra- 
tions came and went. His department remained undisturbed, no 
one asked or cared as to his politics, his control was undisturbed, 
and the city has the benefit for all time of his splendid work. 
After long service, when he wished to resign and engage in 
private ])ractice where the duties were not so arudous, the city 
was loath to accci)t his resignation. In opposition to this is San 
l^Vancisco. where ])olitical engineers held sway for many years, 
and niillions of dollars were extK'uded in work that afterwards 
proved imperfect and useless. On a smaller scale, this has hap- 
])ened all over the country, hut municipalities are gradually awak- 
ening^ lo the ini])ortarice of kee|)ing the engineering department 
out of i)olitics. In all lar^^er cities, there is usually years of mis- 
manaj^enicnt back of this change, leaving a great bonded indebted- 
ness, useless, half finished or incoin])lete works, and the problem 
for the niunici])al engineer of lo-day is large and weighty, and 
his Inirden is surely "ilie white man's hurden." In roads and 
public highways, there is a problem f(^r the engineer and it is 
more than an engineering ])rol)leni. The system of maintaining 
highways is so imperfect and wasteful that any corporation so 
spending its money would he landed in bankruptcy. Engineers 
must agitate the question and show up our lack of system until 
some time in the future laws may be passed that will start for us 
a system that will give the tax-payer value received for money 
paid out. Rural free delivery is making good roads more im- 
portant than ever, and if the money spent in Ohio for roads was 
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expended with the care, wisdom and economy with which a rail- 
road expends its monev for repairs, we would in a few years have 
in Ohio a magnificent system of highways. Some legislation on 
the subject is necessary, and it is to be hoped that some time in 
the near future we may have a Governor who will recognize the 
need and make a recommendation to the legislature. 

Another broad field which is opening for the engineers, is that 
of irrigation in the arid sections of the great west. Our rapidly 
increasing population must have more land and it is only a mat- 
ter of a short time until the government must on a large scale 
store up water supplied by the melting snows on the great moun- 
tain ranges to use at the proper time and in large quantities for the 
irrigation of these vast tracts of rich soil, now almost entirely un- 
productive on account of insufficient rainfall. 

These problems and many others of equal importance will 
be for the engineer to solve. He has before him a promising 
field, but a field in which there is no royal road to fame. His 
work must begin early and continue until late, and be almost 
without intermission or vacation, but he is assured of being in 
the van of progress and advancement. 



Asphalt Repairs at Q)Iumbus, O., During the Year I90L 

L«Y E. A. KEMMLER. 

The best plan for maintaining asphalt streets has not been 
invented yet. But it can be stated in a general way that the 
plan which permits the least time to elapse between the formation 
of a hole and the repair of the same, is the one which appeals 
most strongly to the public, and while not necessarily the most 
economical, ought to be adopted in all cases, if for no other 
reason than that of civic pride. 

The plan of placing asphalt streets under maintenance con- 
tracts for a term of 5 to 10 years after the expiration of the 
guaranty seems to have given the best satisfaction from the point 
of view of efficiency, but the cost has been greatly in excess of 
that under the plan of payment for actual yardage repaired. For 
instance at Omaha, under 10 year maintenance plan the cost has 
been $.08 per square yard maintained per annum, while at RuflFalo 
which city has been the object of slanderous attacks by certain 
opponents of asphalt paving, repaired its streets in 1895 ^^r 6.7 
cents per square yard ; in '96-4.4 cents ; '97-4.8 cents : 98 2.9 cents,. 
and '99-3.1 cents. 
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Again, at Cincinnati the cost has been 7.5 cents during the 
first five years out of guaranty, and 14 cents during the second 
five years, while at Columbus, we have crowded 6.6 years of 
repairs into the past year, for a total of 12 cents per square yard. 

St. Louis has had a municipal plant for a number of years, 
but is about to relegate it to the past, and do by contract for 
$18,000 per annum what it has cost the city about $11,000 to 
do heretofore. Detroit has recently contracted for the erection 
of a municipal plant, but the same has not been installed as yet, 
so that information as to municipal ownership is as yet very 
scant. 

Repairs were made in Columbus during the past year under 
three different classes of contracts; namely: 

Repairs under 10 year guarantee; One year maintenance by 
lump contract, Repairs per square yard under 5 year guaranty. 

It is with the last named class that this paper has to deal. 

The repairs were made by the Barber Asphalt Company, 
and the Cleveland Trinidad Company. 11.32 miles of street em- 
bracing 247,205 square yards of total surface, were repaired under 
these contracts. 

Every patch was accuratelv located and platted in a note 
book, from which it was transferred to tracings, to a scale of 
10 feet to an inch, and blue-print was made for reference etc. 
A copy of the blue-print was transmitted to each company for 
their use. It is the purpose to notify the contractors annually 
to look over their work c*nd make the necessary repairs, and all 
defective work found by subsequent repairs will be charged to 
them and the cost deducted from the amount ( 10% of their 
contract ) due them. 

The sheets 20 x 30 inches in size, form a book of 88 pages. 

The work of insi)ection, locating and platting was performed 
by four rod-nien, receiving $2.00 and $2.50 per day. The total 
cost amounted to $1081. which was 3.5% of the total cost of 
the work. $31,204.80. 

All water, gas and sewer cuts were charged to the respective 
com])anies. 

The cost ])cr sc|uare yard of repairs was $1.23 and $1.47. 

Averat^a^ age of sireet repaired 11.64 years, or 6.64 years 
out of guaranty. 

IV'rcent of total area repaired 8.31. 

Cost ])cr s(|uare yard of total area 12 cents. 

This figure is expected to ])e cut in two next year, under 
similar treatment of the work. 

One feature of the work was both interesting and important 
and that i^ the anioun; of repairs in the gutters. The average 
width of the street rej)aircd was 31.4 feet. Within a strip of 
four feet on each side, along the curb, the area of which is 
25.5% of the total, tht* repairs made were 63.3% of the total. 
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which is equal to an entirely new gutter, four feet wide, for 
20.4% of the entire length. Two streets with a total area re- 
paired of 16 1 2 square yards, required 35 square yards outside 
of the gutter. 

This large excess of wear and disintegration is, as is well 
known, attributed mainly to water which is not carried away in 
the gutter as fast as it falls, and to a smaller extent by the 
stamping of hitched horses. The remedy which has been ad- 
opted in many western and central cities is the combination of 
vitrified brick and asphalt, in which the gutters are of brick, 
and 3 to 4 feet w^de. 

A peculiar phenomenon was observed on two Kentucky Rock 
asphalt streets, laid on concrete without an intermediate binder 
or cushion course. 

Ridges 3 to 6 inches high and 2 to four feet wide, had 
appeared, running straight across the street, at intervals of 2 
to 300 feet, separating no doubt each day's work of concreting. 

When the asphalt was removed it was found that* the con- 
crete had been crushed to pieces, and no trace of any bond was 
left. 

Although this phenomenon was no doubt caused by expan- 
sion (the work was done in November and December) I am 
unable to explain why it should be confined to these two streets, 
the only rock asphalt streets in the city. 

The repair work was done under a sp)ecial law, enabling 
the city to borrow the necessary funds to meet the monthly 
estimates, and after the completion of the work, recover the 
money expended by an assessment per foot front on the streets 
repaired, with no rebate for corner lots. 

The street plats have been very useful in settling disputes 
and complaints made by abutting owners, who sometimes claimed 
that no work, or very little was done on their street, sometimes 
asking simply how much and where it was done, so that they 
might know just what they are asked to pay for. The plats 
will also prove useful in future years, to show that the old work, 
and not the new patches, is wearing out. The popular mind 
can find no other explanation for the appearance of holes after 
a street has been patched, than that the repairs were badly made, 
and are going to pieces, the Engineering department is to blame, 
is incompetent, the Board of Public Works winked at this incom- 
petency, and the whole city government is corrupt. The plats 
will nail such terrible conclusions without fear or favor. 

The plats, if pro])crly kept up from year to year, will also 
prove valuable as a ])asis for accurate estimates of the cost of 
making the repairs under lump contracts for five or ten years, 
or for furnishing data for an estimate of the cost and main- 
tenance of a municipal plant. [Applause.] 
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The Chair : Are there any questions which anyone would 
like to ask Mr. Kemmler, or any discussion of the paper? 

Mr. Niederheiser: The gentleman spoke of Kentucky or 
rock asphalt streets: I would like to know how they compare 
with ordinary sheet asphalt ? 

Mr. Kemmler: Ours have been down, I think, either ten 
or eleven years and at first they were very soft, and one could 
take an umbrella and stick it into the concrete without any 
trouble. Horses' calks also sunk into it and made quite an im- 
pression. But after these streets had been down a year or two 
they hardened and have given about as good satisfaction as any 
streets we have; in fact, they have required less repairs than 
any Trinidad asphalt streets. 

Professor Gilpatrick : Have you found any reason for 
the bulging in the street? 

Mr. Kemmler: I attributed it to expansion. The streets 
were completed in the winter, and the ridges did not form until 
a year or two later. 

Professor Gilpatrick : If laid at any other season is there 
any trouble? 

Mr. Kemmler: We have none laid at any other season. 
These mentioned are the only ones we have and they were laid 
at the same time. No such phenomenon has occured on any 
other street in the city. The ridges formed just at the point 
where work was stopped one day and commenced the next, and 
there must be some force there to crush that concrete and raise 
the wearing surface above. 

The Chair: Did the concrete follow the wearing surface? 

Mr. Kemmler: No. 

The Chah^: With a vacancy between? 

Mr. Kemmler: No: only as a mass of broken stone and 
sand. 

The Chair: Quite frequently in brick pavements there 
will be a little arch. 

Mr. Kkmmler: In this case, the wearing surface was 
carried up by the concrete underneath. 



Ohio Society of Surveyors and Civil Engineers, 



17 



Designing of Riveted GDnnections. 

BY PROFESSOR W. H. BOUGHTON, GRANVILLE. 
INTRODUCTORY. 

1. It is not the purpose of this article to teach how to 
design all sorts of riveted connections. Neither is it expected that 
current practice will be revolutionized by the results of this 
investigation. But the intention is to illustrate and emphasize 
the most essential qualification of the successful engineer, namely, 
good judgment. The laity regard mathematics and mechanics as 
the first prerequisite of the engineer, but the members of the 
profession know better. While they prize these sciences and 
appreciate fully the value of all the theoretical training in their 
application, they know too that the most eminent mathematician 
in the world would not make an engineer unless he had with 
his mathematics some natural sense of the fitness of things. And 
the most eminent physicist, who could explain all the mysteries 
of the vortex theory of matter could not build a bridge, a sewer- 
age system or a locomotive unless he were familiar also with the 
ordinary material matter that common people deal with. The 
successful engineer is the one who sees all the elements of a 
problem, including the undetermined and indeterminate ones, 
gives to each its proper weight, makes reasonable allowances 
for the uncertain ones and comes to a prompt and proper decision. 

In some departments of engineering, the proposition that a 
good judgment is the prime prerequisite, is almost an axiom. 
In bridge and structural work the mathematical calculations are 
so prominent that the truth of the proposition is sometimes lost 
sight of. It is hoped that a study of a few of the everyday 
problems of the detailing room will make the truth more 
prominent. 

A RIVETED SPLICE. 

2. For the first problem let it be required to splice a bar 
having a section 3"xi" and subjected to tension. To avoid an 
eccentric pull the splice will be made of two bars each 3" wide 




ngi 

and at least J" thick so that the aggregate section is at least 
equal to the section of the bar spliced. To find the necessary 
number of rivets, divide the tensile stress in the bar by the shear- 
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ing value of one rivet or its bearing value in a i" plate, which- 
ever is less. Suppose three |" rivets are required. They will 
have to be spaced in a single row along the axis of the bar as in 
figure I. 

This splice has been figured in the customary way, on the 
assumption that the tensile stress of the bar is uniformly distri- 
buted to the three rivets. 

3. But let us examine whether this assumption can be 
true. If the bar transfers one third of its stress to the splice 
bars at and by means of rivet "A" and another third at and by 
means of rivet *'B,'' then between A and B the stress in the main 
bar is twice the stress in the combined splice bars. Since the 
main bar and the splice have the same section, the main bar will 
stretch twice as much as the splice between A and B. That is, 
the distance between rivet centers is greater in the bar than in 
the splice. If these distances are unequal, the rivets are experi- 
encing unequal distortions and that means that they are subject 
to unequal stresses. By beginning at the center of the splice and 
working toward the end, we find similar inequality between 
stresses in C and B. Then instead of the assumed condition of 
affairs we have rivet A and the splice from A to B carrying 
somewhat more than one third the stress in the main bar and the 
bar from A to B carrying somewhat less than two thirds the 
main bar stress ; the rivet C and the main bar from C to B carry- 
ing somewhat more than one third the main bar stress and the 
splice from C to B carrying somewhat less than two thirds the 
same stress ; rivet B carrying less than one third the same 
stress. 

4. If two rivets were sufficient instead of three and the 
sections were the same as before, the difficulty would disappear 
but with three or more rivets, the end one and the one next to 
middle of the splice must carry greater loads than the others. 
Indeed, it will make this truth almost self-evident if a case is 
imagined where a large number of rivets is required, say 25. 
Imagine now some material used which stretches much more easily 
than steel and it will be evident that a few rivets at the middle 
of the splice and a few at the end will carry practically all the 
load. 

5. In splicing a wide bar the rivets will be disposed in 
rows across the bar and arranged so as to keep the net section 
as large as possible, basing the arrangement on the assumption 
that the rivets bear equal portions of load. An investigation 
like the one just finished will show that the assumption is not 
true here either. 

6. Do these facts call for a revision of the method of 
designing splices? The writer thinks not for the following 
reasons. ' 
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(a) Dividing the total stress by the value of one rivet 
usually gives a fractional quotient and the next higher whole 
number is taken as the number of rivets. This gives some excess 
of assumed strength. 

(b) The safe working intensities of stress are assumed 
in accordance with the engineer's judgment, and, being assumed, 
they are taken in round numbers and well within the bounds of 
safety. If then some rivets have a little higher intensity of stress 
than that assumed, no harm will result. 

(c) Friction relieves the rivets to some extent. This is 
more fully discussed in connection with another problem. Sec 
Art. 28 (b). 

(d) Any working assumption as to distribution of load 
among the rivets may be entirely upset by the workmanship. 
If a rivet does not have bearing on the bars at points where 
stress is transmitted, it will carry no load till the bars stretch to it 
and then it will carry less than other rivets. When dealing 
with a material whose coefficient of elasticity is 29000000, a very 
small distortion corresponds to a large stress. The errors due to 
poor workmanship are or may be larger than those due to the 
fundamental assumption, hence there is no necessity for making 
that assumption any more refined. 

A GUSSET PLATE CONNECTION. 

7. Figure 2 is taken from the detail drawings of a roof 
recently built. It is drawn to scale but the dimensions are 




omitted. The connection occurs at the ridge of the main roof 
truss and the members GL, GM constitute parts of a ventilator 
truss attached to the main truss and spanning two panels of 
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the main truss at the ridge. The arrows show the directions of 
stresses with reference to the intersection point G. 

8. Besides the features considered in the simple splice, this 
case presents several new ones. In the first place, all the mem- 
bers except the main rafters connect to one side only of the plate. 
This makes an eccentric pull on each one which tends to make an 
opening between it and the plate and to that extent to cause ten- 
sion and bending in the rivets. The damage done, if any, is 
least in GK which has the longest row of rivets. In the others, 
having only two rivets, the full strength of two rivets is not 
needed to transmit the direct stress in the members, and the 
excess of strength doubtless provides for this case and the next 
to be mentioned. 

9. As these members are angles connected by one leg only, 
they have bending moments to resist, and these moments increase 
and change the direction of the stresses in the rivets. The 
amount of these moments can be calculated if desired, but to 
find the additional stresses in the rivets requires the introduction 
of another assumption, which, under the circumstances, can be 
only approximate. If this item is important enough to consider, 
it will be better to eliminate it by connecting the other leg to 
the plate by an angle clip. But where the stresses are small it is 
easier to put in an extra rivet in one leg and it sometimes saves 
material and labor to do so. 

In GF, the top panel of main rafter here shown, there would 
have been a gain in efficiency and compactness by connecting 
both legs of the angles to the plate, but in the few other places 
on the truss where there would have been such an advantage 
it was not possible to make the connection in that way, so the 
same system was followed throughout. 

10. It is a common and a good general rule to make the 
connection as strong as the member connected. But connections 
should not always be judged by this rule. Frequently a member 
whose strength is much in excess of requirements is used, either 
as a result of carrying the same size continuously through several 
panels, or it is the minimum size that will take the rivets used 
on the job, or it is a size in stock, or for other reasons. In such 
cases it is not always necessary to observe the general rule. 

11. A rule that can nearly always be followed is to make 
the directions of the forces intersect at figure points of the truss. 
In case of angles connected by one leg only as in the figure 
it is immaterial whether the center of gravity line or the gage 
line be taken as the line of force. In either case the same amount 
of moment is thrown on the plate to produce secondary stress in 
the truss. 

12. The distribution of stress among the rivets of one mem- 
ber will be influenced by the shape of the plate, the nearness 
of other connecting members and the way stress is transmitted 
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through the plate. This case is then very much more complicated 
than the simple splice. It must be as true here as there that 
stress in a member is not equally divided among the rivets, but 
also it is here equally impossible to find any better rule for use 
than to assume an equal distribution. It might be added to the 
rule that the detailer is not to use rivets with too parsimonious 
frugality, or, as it is heard in the drafting room. "Put in 
enough." 

REINFORCING PLATES. 

13. The plates riveted to the webs of I beams and channels 
in order to increase the bearing area against pins are assumed 
to divide the pressure with the webs in the ratio of their thick- 
nesses and the rivets are calculated on this basis. The chief un- 
certainty here lies in our ignorance of how the pressure received 
by the web directly from the pin and that received indirectly 
through the rivets is distributied over the whole cross section of 
the web and the flanges. When the pin is placed at the center 
of the depth of channels which have a cover plate on one side 
only there is further uncertainty on account of the eccentricit}' 
thus introduced. When reinforcing plates are placed on one side 
only of the web, the rivets doubtless act less efficiently than other- 
wise. Again, a rough calculation based on a detailed design 
showed that the shearing distortion of the rivets was greater 
than the compressive distortion of the web due to the shares of 
load they were assumed to carry. This happens largely because 
the coefficient of elasticity is so much less for shearing than for 
compression. 

14. All the uncertainties mentioned for this case tend to 
increase the amount of pressure taken directly by the web and 
it seems quite probable that this is the usual condition. But the 
reinforcing plates stiffen the web against local buckling so that no 
harm follows. 

MISCELLANEOUS CONNECTIONS. 

15. In this section will be mentioned without minute dis- 
cussion several varieties of connections which, because of some 
peculiarity, are not always wholly determinate. Such are batten 
plates used with latticing, knee braces, sway rod connections on 
trestles and piers, and on roof trusses and some forms of lateral 
connections on bridges. 

16. In some of these cases a theoretically good design can 
usually be secured but in others it is seldom possible to get one 
free from objection. The difficulty comes from the location of 
the connection or the duty to be performed by the members con- 
nected. A moment is thrown on the connection, causing unequal 
stresses in the rivets and sometimes subjecting them to tension. 

17. In all the cases enumerated, the stresses in the members 
connected are to some extent uncertain, so that it is not neces- 
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sary to use very refined methods in calculaing the connection. 
Usually it will be best to use the ordinary approximation and 
make a liberal allowance for contingencies. 



BEAM CONNECTIONS. 

1 8. The last problem to be considered will be that of con- 
necting beams to their supports when they are held by angles 
riveted to their webs. In this problem the great freqiiency with 
which the same case recurs makes it worth while to study the 
problem pretty carefully. Figure 3 represents one beam attached 
to another by standard connection angles. 

If the riveted connection possessed the same rigidity against 
deflections as the beam itself and the beam were simply supported 
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at the hack of angles, then the deflection would be as shown by 
figure 4. ]>ut if the angles are riveted rigidly to the support, 
the beam will be "fixed at end" and will deflect as shown by 
figure 5. 

In the first case rivets A resist a shear equal to the end 
reaction R and also a moment equal to Ra, "a" being a distance 
to be determined later. 

In the second case rivets B resist a shear R and a moment M, 
which, from the principles of continuous beams, is equal to two 
thirds of the maximum bending moment on a beam of same span 
simply supported at ends, or equal to two thirds of the moment 
of resistance of the beam and therefore a constant for all spans 
when the beam is loaded to its capacity. The rivets A resist a 
shear R and a moment equal to M minus Ra. 

20. But the rigidity of the riveted connection is very much 
less than that of the beam so that the actual condition of the 
loaded beam is somewhere between the conditions shown in figures 
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4 and 5, and just where between, no one can tell. To make the 
complexity of the problem quite apparent, imagine the supporting 
beam rigid and all other parts about one hundred times as pliable 
as they actually are and consider how they would act when loaded. 
Following are some of the things that would happen. 

(a) The rivets B, figure 3, will be stretched, sheared and 
bent, the greatest stretch and bending being at the top. 

(b) The material DCHK will be twisted, approximately 
about CH as an axis. 

(c) The upper part of DCVW will be stretched and the 
lower part compressed. 

(d) Rivets A will be sheared vertically due to R and in 
other directions due to relative rotation of angles and beani. 

21. All these effects are in the same direction. They con- 
spire to break down the supposed initial condition — ''beam fixed 
in direction at end." If the support is not rigid, its distortion 
will conspire with the other effects named. But the worst pos- 
sible case should be considered and the support should therefore 
be considered rigid, for if two like beams frame into the support 
on opposite sides using same rivet holes, the support will remain 
fixed in direction when the two beams are loaded alike. 

22. Several years ago when investigating standard beam 
connections the writer calculated effects a, b, c for all the standard 
beam connections then in use. The standard connections have 
been changed some since that time but not enough to change tht 
general conclusions drawn from those calculations. Of course 
such calculations would have to be based on approximate assump- 
tions, and that fact was made more plain by the calculations 
themselves. Without taking space to explain the methods em- 
ployed or even to tabulate the results, let it suffice to state the 
general result. A moment equal to that existing at the end of 
a beam fixed at the end produced an opening of the joint between 
beam and support as much as or greater than the opening in case 
of a beam merely supported at the end. Of course as soon as 
some distortion of the comparatively slender connection has oc- 
curred, the moment is reduced and the final opening is less than 
calculated. Just what moment exists finally at the extreme end 
of the beam cannot be determined. 

23. As previously stated, the moment resisted by rivets A is 
equal to moment at end minus Ra. If the distortion of the connec- 
tion reduces the end moment just sufficiently, the resultant moment 
on rivets A will be zero. In such case the rivets would have to 
resist only the vertical shear R. Taking account of the shear 
only is the ordinary method of calculating the connection as has 
been shown by examining the published tables of minimum safe 
spans for beams equipped with the standard connections. 

24. This common method has not passed entirely unchal- 
lenged. Different ones, notably Mr. H. S. Prichard, have pointed 
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out that these connections are not safe for the minimum spans 
pubHshed. 

Mr. Prichard proposes to take account of the moment Ra 
but makes no reference to any restraining moment at the end of 
the beam. He treats the beam as simply supported at the end. 
It has been pointed out that the moment resisted by rivets A can- 
not be exactly known but is not likely to be zero. If an amount 
Ra is provided for, a range of double that amount will be covered, 
from -f Ra to — Ra and probably this range will be sufficient, 
certainly more rational than assuming the moment zero as in the 
common method. 

25. The moment arm "a" of the reaction R is yet undeter- 
mined. Mr. Prichard takes it as the distance from end of con- 
nection angles to center of gravity of rivet areas A and takes 
this center of gravity as the center of resistance of the rivets but 
he explicitly stated that this is an assumption not proved, (Eng- 
ineering News May 16, 1895.) The assumption seemed quite reas- 
onable but the writer was stimulated to discover a proof for it if 
possible. A proof was finally developed based on the principle 
of least work. It is not necessar\^ to record the proof here in 
full but only to describe it briefly. An expression is written for 
the work done by the resisting forces of the rivets against the 
moment, assuming that those forces are perpendicular respectively 
to lines joining the several rivet centers to the center of gravity 
of all the rivet areas and that they vary in magnitude as the dis- 
tances of the several rivets from the center since in a safe de- 
sign the elastic limit is not exceeded. Another similar expression 
for work done is written for another point as center of resistance, 
this second point having any coordinates x, y with reference to 
tbe first point. This last expression is then shown to be larger 
than the former. The process has to be gone through with for 
each connection on account of their differences of arrangement. 

26. Working then with this value of "a" and any reaction, 
as 10.000 lbs., find the directions and magnitudes of the stresses 
in the rivets resisting rotation. To find the magnitude, call that 
of the rivet nearest to center of gravity x, express the others as 
!iuiltij)les of this according to their distances from the center of 
gravity, multiply each by its distance from the center of gravity 
and equate the sum of the products to the moment 10.000 X a. 

With each stress so found combine graphically a vertical 
stress c(|ual to io,ocx) -f- number of rivets. On the greatest re- 
sultant lay ofT the safe shearing or bearing stress of one rivet. 
I-roni the extremity of this draw a line parallel to the stress re- 
sisting rotation and cutting off on the vertical the safe reaction R 
-f- nunil)er of rivets. 
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Then find the minimum safe span by the formula 1 =* or ^^ 
which 1 = minimum safe span in ft., R = end reaction in lbs. for 
uniform load, C = coefficient of strength given in the pocket 
books and numerically = 2-3 of the moment of resistance of the 
beam. 

2y, Now this method of designing a beam connection is 
plainly not a rapid one, but if the reasoning is sound it is the cor- 
rect way. It shows the published minimum safe spans to be too 
short by from 15 to over 50 per cent. It would be easy to compute 
once for all a correct standard tabic of minimum spans and safe 
reactions for all the standard connections. This ought to do away 
with the objection on the score of difficulty. 

28. It may well be asked why these connections have not 
frequently failed if they possess the weakness here indicated. 
The following reasons are offered as a possible explanation. 

(a) It is not often necessary to use beams of minimum span 
loaded to full capacity. 

(b) The friction between connection angles and web of 
beam due to grip of rivets is of unknown but considerable amount. 
This friction assists the rivets in resisting the moment. 

Burr quotes experiments (In ''Strength and Elasticity of 
the Materials of Engineering") made to determine the friction 
of riveted connections. Slotted holes were used so that friction 
alone resisted the pull applied. The friction ranged from 8,330 
to 22400 lbs. per sq. in. of rivet section which would mean from* 
3,680 to 9,860 lbs. for a 3-4 in. rivet. 
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According to Trautwine friction increases the strength of 
joints transmitting direct stress by 25 percent. 

In this connection it should be remembered that rivets A are 
the ones driven in the shop. 

(c) Experiments by Prof. Lanza on bolted splices (En- 
gineering News Feb. 3, and 10, 1898) seem to indicate that the 
customary allowances for bearing and shearing are not properly 
related. The former is much farther within safe limits than the 
latter. The experiments showed the efficiency of the splices to 
increase as the intensity of compression in front of the bolts in- 
creased and failure occurred in other ways than by crushing. 
Most of the beam connections are figured on the bearing value 
of the rivets, hence they may be really stronger than credited. 

CONCLUSION. 

29. By such a study as this, one is not led to become a hair- 
splitter in designing, but on the contrary he is familiarized with 
the fact that many designs or parts of a design are not completely 
determinate and he must bridge over the indetermination by mak- 
ing such assumptions as appear to him reasonably approximate. 
Having in mind all the circumstnces and conditions that render 
the problem indeterminate he will more quickly and intelligently 
pass judgment on approximate methods of solution. Great ad- 
vances have been made in the science and art of designing so 
that the process becomes more and more a rational one rather 
than an empirical one, but we shall probably never get entirely 
away from a factor of safety, or, as it is often called with equal 
appropriateness, a factor of ignorance. [Applause.] 



Paving a Country Road. 

SAM HUSTON, C. E., STEUBENVILLE, OHIO. 

The perfect surface for a higliway has never yet been secured. 
Different conditions, available materials and circiunstances that 
must be considered in planning for, and carrying out the im- 
pnnenient of highways, like every other problem confronting the 
civil engineer, require original work to secure what is best for 
each particular case. Where excessive traffic and available funds 
coniliinc with surroundings wherein noise is not essentially dom- 
inant (juestion. the granite paving block must for the present as- 
sert its cxchisivc riglit. Available funds with the moderate traffic 
of a residence street, where the necessity of elimination of noise 
and the securing of a smooth even surface become the essential 
questions, require some one of the forms of asphalt paving as the 
necessary solution of the problem. 
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Limited means available for the original cost of construction, 
and accessible trap rock solves one phase of road construction 
fairly well, whilst lack of the last named material, together 
with available limestone forces the adoption of this comparatively 
inferior material as the only solution in many cases. 

Successful engineering consists in the economical use under 
local conditions of the most available material, and its adaptation 
in the most practical way to the accomplishment of the greatest 
economical, enduring and serviceable results. 

The description below of what is in some measure an experi- 
ment, is evidently the best solution possible of existing conditions, 
which whilst necessarily not of wide extent, yet, will be found 
applicable to many other localities. 

The first circumstance or condition entering into the problem 
was the location of the road, it was proposed to improve, along the 
bank of the Ohio river at such an elevation, or rather want of 
elevation, as to bring about the covering of the road, on an aver- 
age of about once a year, with high water, carrying to its fullest 
capacity the fine sediment resulting from the disentegration of 
coal measure shales, and leaving thereon, after subsidence a ten- 
acious and retentive mud, absolutely destructive to the surface of 
a macadam road and thus requiring excessive expenditure for 
maintenance. The thorough occasional soaking of the road bed 
attendant upon these high water stages, added another element 
to the problem of construction, with permanency in view. In this 
I recognize the only element of uncertainty as to the success of 
the experiment. 

The conditions favorable to the experiment were the location 
of the road with reference to the materials used in construction, 
that is past works producing what are, without any question the 
best paving brick manufactured, the celebrated Ohio river paving 
brick, manufactured under conditions as to economy of produc- 
tion rarely equaled. For material for foundation the same ele- 
ment of accessibility of waste material from sewer pipe works, 
made it possible to adopt that nearly indestructible waste for the 
construction of a foundation which we hope will neutralize the 
uncommon condition due to soakage referred to above. 




The drawings herewith are illustrative of the references in 
the description below, which are but explanatory of the selections 
quoted from the specifications under which the road was con- 
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structed, the selections given are only those referring to require- 
ments peculiar to the form of improvement under consideration. 
A complete copy of the specifications were printed in the last 
annual report of the society. 

"Four inch sewer pipe drains, length of joints two feet, 
shall be laid true to grade in the trenches at sides of paving 
as indicated on cross section sheet, and will be practically 
continuous on each side of the pavement. All sewer pipe 
shall be of shouldered, hard burned, glazed fire clay pipe of 
good quality. Fire cracks or slight deformations that do not 
affect strength or capacity will be allowable, but pipe other- 
wise defective must not be delivered along the road." 

These four inch sewer pipe were placed in trenches under 
the curbing, and three feet below the finished grade of the road, 
not because the ground was more than ordinarily in need of 
drainage, it being mostly a sandy loam, but in order to effectively 
and promptly carry off the water under the paving upon the re- 
cession of the frequent floods referred to above. 

The grade, spoken of above, throughout nearly the entire 
length of the road improved was from three to twelve inches to 
each one hundred feet. The three inch grade I considered unde- 
sirable, but funds were not available to secure a heavier grade, 
although we used the debouchure of several minor streams, about 
one thousand feet apart, to secure without much extra expense 
the above minimum grades, and at the same time not bring the 
lowest points of the pavement below a certain uniform minimum, 
about one foot above the level of what are considered dangerous 
floods. For a distance of about sixteen hundred feet the pave- 
ment was laid over material six feet or more in depth consisting 
of tlie waste from fire clay brick kilns and sewer pipe works, 
this material ^ave good drainage, and it was deemed unnecessary 
to use the four inch tile over such fills. Otherwise the double 
line of tile was continuous for tne entire length of road. 

* 'Foundation material shall consist of broken vitrified 
sewer pipe, which shall be broken to pass through a two and 
a half inch ring, with sufficient finer material to fill voids 
after rolling, and prevent sand cushion from passing down- 
ward. Sucli material shall be placed in the trenches, over 
the four inch pipe and around the same up to within eighteen 
inches of the surface of the sides of the completed pavement, 
and together with the sub-grade, shall be thoroughly rammed, 
or rolled with a roller weighing or weighted to eight tons. 
Said work being done when the sub-grade is in a moist con- 
dition, and care shall be used that the sewer pipe are not in- 
jured, crushed or displaced." 

The material used was the waste of the works consisting of 
rejected and unmerchantable sewer pipe, broken by hand with 
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light sledges, mostly in the trenches and on the sub-grade. For 
finer material furnace cinder was used by consent of the Pike 
Commissioners, and if there is any weakness about the manner 
of construction, or carrying out of the specifications, it arises 
from the use of too large an amount of cinder, and a want of 
proper incorporation of the same with the broken sewer pipe. 
The sub-grade was rolled and any unforseen unevenness growing 
out of the nature of the material of the sub-grade, was made up 
with the foundation material. 

"Curbing of quality and manufacture the same as Ohio 
River paving brick, eighteen inches high, three inches wide 
on top, aad seven inches wide at the base, and not less than 
two feet long, and of the form indicated on cross section 
sheet, shall be placed and solidly bedded on the foundation as 
designated above, so as to stand true and even to grade and 
line." 

This form and material of curb, so far as I know, is entirely 
new, was designed by the writer, and so far as the construction 
of the road is concerned has proved its efficiency. In order to 
secure thorough burning it was constructed hollow, 
with walls one and three-quarter inches thick, 
is solid and substantial, having stood every test ap- 
plied to it. Transverse fire cracks, where not too 
extensive, appeared of no detriment, but longitud- 
inal cracks, and inferior burning were the only de- 
fects calling for rejection. It was found that with 
proper care in handling during the process of man- 
ufacture, these defects were of infrequent occur- 
rence. Where the whole curb is buried as in the 
manner used in the road under consideration, they 
were found to be all that could be desired, and 
demonstrated their serviceability. Curbing,, I be- 
lieve, could be manufactured on the same plan 
adapted to gutter work, provided they were bridged 
in the hollow against which came the pressure of the brick form- 
ing the gutter. The reasons for building the curb hollow were 
to secure uniform burning through the entire cross section of. the 
curb, to save material not necessary to strength, and reduce the 
weight an important item in the cost of manufacture. The weight 
of the curb was sixty-eight pounds per lineal foot. 

"In the trenches partially filled as above and upon the 
sub-grade shall be placed layers of not more than six inches 
in depth of above specified foundation material, each layer of 
which shall be rolled or rammed to the satisfaction of the 
Engineer. The surface of such material when complete and 
rolled, shall fill the trenches outside of curbing to the level 
indicated on the cross < ' ^'^t as surface of completed 
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road, and between the curbing to within four and one-half 
inches of the same, with smooth and even surface, with same 
curvature as completed pavement. Between the curbing and 
upon the foundation thus prepared and thoroughly com- 
pacted, a layer of clean, dry sand shall be placed, and shaped 
to the form shown on cross section sheet by a templet scraper, 
with a depth of one-half inch. The above with the sand 
cushion shall be classed as foundation, and be bid and paid 
for by the cubic yard, measured when the road is complete.'^ 

In the construction of the road one inch of sand was used 
instead of one-half inch, and the surface of the brick, when the 
rolling of the same was complete, stood one-half inch above the 
curbing to allow that much settlement under travel. The crown 
of the road was determined by the form of the templet scraper 
referred to in the specifications. The scraper was made as fol- 
lows : that is ten feet long with the following measurements from 
a chord uniting the ends and at the following distances from the 
center; center two inches, one foot from center one and seven- 
eighths inches, two feet from center one and one-half inches, 
three feet one inch, four feet one-half inch ; thus forming a curve 
for four feet at the center, tangent to a slope of one-half an 
inch to the foot for the remaining three feet at each side of the 
paved portion of the roadway. This latter slope was carried 
across the summer road and wing at each side of the paving. 
This brought the farther edge of the summer road eight inches 
below the center of paving as follows: Crown in paving two 
inches, side of paving above curb one-half inch, fall of one-half 
inch per foot of trench (curb and broken pipe) two feet, and 
summer road nine feet, in all eleven feet five and one-half inches. 

**Upon the sand cushion the brick paving shall be laid. 
The brick shall be of standard size of the best quality, sound, 
tough, Ohio river fire clay paving brick, hard burned, of 
good shape, free from flaws, cracks or breaks. No bats 
shall be used except at curbs, where half bricks shall be used 
to break joints. The Engineer may subject samples, selected 
by himself, to any reasonable tests as to durability and fitness. 
Bricks shall be subject to any inspection designated by the 
Engineer, both before and after laying, and all rejected brick 
shall be immediately removed from the work, and not re- 
turned to it, and the deficiency made good by the Con- 
tractor." 

"The brick shall be laid on the sand cushion, on edge, 
at right angles to center line of paving, and be kept in even, 
straight lines; with all joints broken at least three inches, 
and in perfectly upright position, the brick to fit close on 
ends and sides. In making closure at curbs, care shall be' 
taken in shaping and trimming not to check or fracture the 
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bricks, which shall be broken or cut at right angles to their 
tops and sides, and the work shall be done by experienced 
men." 

"The brick shall then be covered with fine dry sand to 
be well broomed in, sufficient only to fill the interstaces of 
joints. When laid as above, the brick shall be thoroughly 
rolled with a roller of five tons weight, and any portions 
of the pavement, that in the judgment of the Engineer may 
require the same, shall be rammed to his satisfaction, either 
before or after rolling, a plank being used under rammers. 
After rolling, the surface of the paving shall be true and 
even to grade and cross section, must show no continuous 
lines, or unequal settlement, and the Contractor shall remedy 
any such deficiencies. When complete as above the surface 
of paving shall be evenly covered with one-half inch of 
clean, dry sand." 

In reference to the last quotation it is only necessary to add 
that the brick used, the "Ohio River fire clay paving brick,*' have 
proved themselves, according to my observation extendmg over 
more than twenty years, and in comparison with many other 
kinds of brick used in different cities, and under various condi- 
tions, the most reliable and enduring pavers manufactured. I 
have seen them in quite a number of cities used on adjoining 
streets to many other kinds of pavers, and they have demon- 
strated their superiority especially in the line of durability. 

The sand used on the first paving laid was rather loamy, 
and would undoubtedly have proved detrimental, had not several 
weeks of extremely dry weather succeeded to its use. This dry 
season however counteracted any tendency injurious to the road, 
and clean, sharp sand was used subsequently. 

The following is a copy of the final estimate on the work : 

Excavation, 10,334 cubic yards per 12 cents $1 ,240 08 

Overhaul, 47,490 cubic yards per 1 cent 474 IK) 

Grubbing trees, 18 per $1 18 00 

Scwerpipc, 4-inch, 8,012 feet per 6 cents 480 72 

Curbing, 10,784 feet per 20 cents 2, 150 80 

Foundation, 3,413 cubic yards per 22 cents 750 86 

Paving, 6,243 square yards per 52 cents 3,246 36 

Total $8,367 72 

The total length of paving exclusive of bridges was five 
thousand four hundred and seventy-nine feet. 

The low price for excavation was obtainable because the 
contractor was able, before the work was let, to arrange with a 
manufacturing plant located within three htmdrcd yards, to use 
their waste for the construction of the heaviest fill on the con- 
tract, whidi niaterial was delivered in place w'f*' "^ to 



32 Ohio Society of Surveyors and Civil Engineers. 

the contractor. The price for overhaul one cent, was for each 
one hundred feet or fraction thereof each yard was rr.oved in 
excess of one hi^ndred feet. 



The Chair : There are not a great many places in Ohio, I 
suppose, where a country road could be paved at any such 
expense. It was exceptionally located and they took advantage 
of that fact. They have a well built country road at much less 
cost than it could be built in the cities. The same brick are 
used in the cities as were used there for paving a country road. 

Are there any remarks on this paper? 

Mr. Kemmler: There is one point there which might be 
open to dispute, and that is the sand cushion. I notice he speaks 
first of using a loamy sand, but thought it might be detrimental 
and afterwards used clean, sharp sand. Here in Columbus, we 
do not like a clean, sharp sand, but want one with eight or ten 
percent of clay in it to make it easy to work and pack. The 
sharp sand will not pack and has a tendency to run. A loamy 
sand will pack and become hard. A briquet made of clay, or 
even of loam, will sometimes pull alrriost as much as a cement 
briquet. So I doubt the efficiency of sharp sand for that purpose. 

The Chair: It will be interesting to learn afterwards what 
will be the difference in wear, after a couple of years. 



The Improved Roads of Ashland G)unty. 

F. L. NIEDERHEISER, COUNTY SURVEYOR. 

The engineering problems presented by a road improvement 
necessarily vary with the Topography of the country, the char- 
acter of the ground over which roads are to be built, and the 
proximity to proper roadmaking material, as well as the laws 
and the officers under which they are made. 

The part of Ashland county in which improved roads have 
been constructed is rolling and in some parts hilly, yet not pre- 
sentinjc:, in the condition of the roads before improving, greater 
gradients than lo percent., and these not frequent nor long. 
To engineers from the more hilly portions of the State it might 
seem that those roads need but little grading, yet we have not 
constructed a mile of pike in which we have had less than 2000 
cubic yards of grading, and in some cases it has reached as high 
as 5000 cubic yards per mile. Our idea being that the load 
on an improved road is governed by its steepest grade, we reduced 
the gradient as much as possible, the steepest slope on any of the 
improved portions being 5.9 percent. In some cases it was neces- 
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sary to do grading in order to remedy the dead level of the 
natural road, as drainage is essential to proper road-making. 

One difficulty we encountered was the objection of residents- 
along the roads to having a deep cut along their properties, and 
that of many persons to high fills and deep ditches along the 
roads. Some of this objection was overcome by placing tile in 
the ditches in front of residences and at crossings to fields, etc., 
but we find ourselves subject to much unreasonable criticism 
where we build up a road across a valley 3 or 4 feet above the 
adjoining fields, the principal argument being the liability to upset 
if one should drive off the road. However, as the people drive 
over these roads and become accustomed to them the objections 
grow less, and every day of thawing weather and muddy roads 
advertises our pikes more than any amount of argvunent, how- 
ever forcible apd logical. 

As to the character of the ground over which our roads are 
built, we are blessed with all kinds from muck to short stretches 
of fairly good gravel, clay predominating. In many places our 
roads are spouty, and in bad weather, likely to have sink holes 
of considerable depth. I had a little experience with one of these 
places myself one night, being compelled to stay by it from 8 to 
1 1 o'clock, and only getting out by the kind assistance of a farmer 
living near by. I am happy to state that I had the pleasure of 
building a good fill and pike over that place, so that it can now be 
traveled in safety at any season of the year. 

The most difficult problem with us, is procuring proper 
road-making material as the gravel in the creeks or banks nearby, 
is composed chiefly of shale rock which disintegrates very quickly 
under the action of wheels and frost. We were therefore com- 
pelled to use limestone which is not procurable nearer than 
Marion or Bloomville, and costs more for freight than for the 
material itself. This item of expense, therefore, induced our 
trustees to build a single track of pike 10 feet wide with a dirt 
road alongside, as well as to use a foundation of gravel 6 inches 
thick under 10 inches of limestone. As to this method of con- 
struction, while it may not be the best, it may be said that the dirt 
road saves the pike in good weather, and certainly affords the 
best kind of a road when in good condition, and being protected 
from the traffic in bad weather, it is soon in good condition when 
the weather permits. The principal objection to the pike is its 
width, which ought to be enough to allow of changing the track 
so as to avoid cutting deep ruts as is the case on so narrow a road- 
way as ID feet. I think 12 feet would be much better in this 
respect. Then as to the foundation of gravel, it can be said 
that it keeps the stone from sinking into the mud and furnishes 
additional drainage, which are certainly desirable conditions. 

Our work is being done under the law of 1896, and our 
trustees have been greatly interested in the work and have spent 



34 Ohio Society of Surveyors and Civil Engineers. 

much time in visiting other parts of the State where stone roads 
have been constructed, and ascertaining the most approved me- 
thods and practice in road-building. 

One feature of the work as we have done it which seems to 
me to be very important is the ditches. We specify that the 
ditches shall be 2 feet wide on the bottom, have a slope of not 
less than i^ to i on the side toward the road, and i to i on the 
other, and shall be i foot below the edge of the road or 18 
inches below the highest part of the dirt road, and I firmly 
believe that this construction of ditches has dene more for our 
roads than any one other thing in the entire construction; for 
the grading amounts to but little if the water is not kept off, 
and the road material would soon be lost if put upon undrained 
roadway. 

All our work is rolled with an 8 ton horse-roller. No 
doubt a steam roller would be better, but one objection to speci- 
fying steam rolling is that comparatively few contractors own 
steam rollers and that item in the specifications would often keep 
men who could and would do good work from bidding, as the cost 
of a roller would take a large share of the profits, and the machine 
might soon become an elephant on the hands of the contractor. 

For top-dressing or binder we use enough limestone screen- 
ings to fill the interstices, and roll when wet. We prefer the 
screenings as they come from the crusher without having the 
fine particles removed as we find that this cements much more 
rapidly and makes better work. 

Our work last year cost about $3000 per mile, the price of the 
various items being as follows: Grading, 18 to 20 cents per 
cubic yard. Gravel, 50 to 85 cents per cubic yard. Limestone, 
$1.12 per cubic yard. Hauling and placing limestone on road, 

35 to 55 cents per cubic yard. Rolling, 2^ cents per square yard. 

Our roads so far, are in very good condition and are growing 
in favor every day. Only one township (Montgomery) has 
voted to improve its roads under the statute above referred to, 
but at least two adjoining townships may vote on the question 
soon, which we think will result directly from the improvement 
already made in Montgomery township. 

Our farmers are awakening to the fact that their lands be- 
come more valuable as their roads are improved, and good roads 
along with telephones, rural delivery, etc., certainly add mater- 
ially to the happiness and comfort of those living in the country. 
[Applause.] 



Pkofkssor GiLPATRicK : I would like to ask if, in cutting 

hills, you have any trouble with owners of property abutting? 

^Tr. Niederiieiser: We have not had any great difficulty. 
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Professor Gilpatrick: Do they ask for damages when 
you cut the hill in front of their premises ? 

Mr. Niederheiser : Yes, sir; they get out and kick. We 
cut three or four feet, and in some places five or six feet. The 
most trouble we had was in filling up in front of property. 

Professor Gilpatrick: Did they ever enjoin you? 

Mr. Niederheiser : We never let it get that far. 

Professor Brown : You say you use limestone ten inches, 
gravel six inches: did you ever think of turning that around, 
on account of the great cost of stone? 

Mr. Niederheiser : I had thought of that, in view of the 
reports from New Jersey and other places where a thin layer 
of stone had been used, and had thought it might be a good idea. 
But the fact is that with a ten-foot-wide roadway, our roads 
rut pretty deep in the winter and we have to rake them in the 
spring until they get compacted. In the next place, we do not 
know who is going to keep these roads up and if we get ten 
inches of limestone on we know it will keep much longer. 

Professor Brown: My understanding of the New Jersey 
road is that they used four to six inches of stone right on the 
road, without any foundation. 

The Chair: This law under which this improvement was 
made — I remember of reading that four or five years ago, where 
the township takes it up — and what proportion is paid directly 
by the men owning the foot frontage? 

Mr. Niederheiser : This law provides for a petition signed 
by a hundred freeholders, which goes to the trustees who allow 
the whole township to vote on it. If it carries the entire expense 
is levied upon the general duplicate of the township, including 
the villages. 

The Chair: Do they vote on each road separately? 

Mr. Niederheiser : No ; they vote on piking the roads of 
the township. The law limits them to fifty thousand dollars, 
and when they have spent that amount they must wait before 
improving other roads. They can pike any regular recorded 
county road. I believe the law provides that the main travelled 
roads shall be piked first, and no road less than forty feet wide 
shall be piked. But when we want to improve a road less than 
forty feet wide, we make them open it up to that width. 

The Chair: According to the report made by Mr. Evers, 
read this morning, work is being done under this later law, by 
which on petition the landowners call for the improvement ; then 
the commissioners, or a commission appointed by the commiss- 
ioners, if there is any ob,jection to them making the distribution, 
distribute the cost of the improvement, and so much is paid by 
the county and so much by the landowners. There are so many 
road improvement laws that in some counties it is getting to be 
a very hard matter to carry out the best ones. For instance, in 
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our county at one time they bonded the county to buy the toll 
roads. Then they used the two mile assessment law for awhile. 
Then, in 1888, I think it was, they had a special law passed 
allowing the commissioners to levy in the neighborhood of twenty 
thousand dollars a year — before that came the special laws 
designating the piking, such and such pike to be improved and 
authorizing the Commissioners to do so. Then came this other 
special law making a levy on the grand duplicate of the county, 
the Commissioner distributing it as he saw best, and this is con- 
tinued to this time. 

Mr. Niederheiser : I do not know whether this law of 
1896 is the best or not, but it has this advantage — we do not 
have to ask one farmer to go down in his pocket over and above 
his neighbor. He simply pays in the general duplicate. Then 
our towns have to pay just the same, as they also are benefitted 
by increased traffic. We also get some work inside the corporate 
limits, as the law provides we may. Our town of Ashland pays 
at least two thirds of the tax for these roads, but there is less 
objection made to it in the town than in the country. 



Extempore Address on the Work of the United States 
Geological Survey. 

BY PROF. BROWN. 

I have a map here showing the work which has been done 
by the United States Geological Survey in cooperation with the 
State of Ohio, in making a topographical survey of the state. 
Both last year, and I think three years ago the Society took some 
active interest in the matter and I thought it would be interested 
in knowing what has been done. I might say that at the meeting 
of the legislature two years ago, a bill was passed appropriating 
twenty five thousand dollars to be used in co-operation with the 
United States Geological Survey in making a topographical map 
of Ohio, the same not to become available until last spring and 
to furnish money for one season's field work. It was expected 
the work would take about eight years, doing the amount of 
work done last summer each year. The agreement is that the 
United States Geological Survey will furnish as much money 
for field work as the State. The State furnished twenty five 
thousand dollars last year and the United States Geological Sur- 
vey furnished a like amount. Then, the United States Survey 
maps the work, makes the engravings for the maps and publishes 
the maps without cost to the state. These maps are then for 
sale to anyone who wants to purchase them at the rate of five 
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cents per sheet; or if a number are wanted, a hundred or more, 
a rate of two cents a sheet is made, each sheet covering seventeen 
or eighteen miles made to a scale of one mile to an inch, very 
closely. 

Before the work had been begun by the state in connection 
with the United States Geological Survey, a little work had 
been done in the state by the Survey itself. On this map (ex- 
hibiting topographical map of Ohio showing work thus far done) 
the little rectangular territory tinted pink, here (indicating), 
at Ironton, Cincinnati, Columbus and Toledo, show the areas 
which had been mapped and maps on sale previous to the taking 
up of the woriri)y the state. It was really done to furnish 
samples to be used in getting the bill through the legislature. 

Also, other work has been done by the various other bureaus 
of the Government, which can be used in this survey. For in- 
stance, along this blue line (indicating), and this from Detroit 
to Cincinnati, the United States Coast and Geodetric Survey 
had run lines of precise levels, leaving bench marks which can 
be used in this work. The United States Army ran a line from 
Pittsburg to Cincinnati, leaving bench marks which can be used. 
The Coast and Geodetric Survey had also run a chain of tri- 
angles through the lower part of the state, determining geo- 
graphic positions, and the United States Lake Survey has a chain 
of triangles across the upper part. So along the lake shore and 
through the southern part of the state considerable triangulation 
has been done which can be used in this work. 

During the past season work has been done in co-operation 
with the state as follows. This area (referring to map) tinted 
green has been completed as to surveys, the manuscript maps 
are now being made in Washington and the finished maps will 
be published and for sale sometime during the coming summer. 
These two rectangles (indicating), one up near Cleveland and 
one we call the Scio sheet, having green stripes over them, are 
not quite finished, but will be completed early in the spring. 

You will notice that there is a considerable area in the north- 
ern part which is laid off in checkerboard fashion, also some in 
the eastern and some in the southern parts of the state, marked 
off in heavy red lines. In the areas so marked, which form a 
considerable part of the state, part of the field work has been 
done. That is what we call work for horizontal control. Points 
have been located by triangulation, or otherwise, to permit us to 
go on and do the field work for detailed work, so that parties 
can be put in here and have it worked up at once. 

Returning to the work, the custom of the Survey has been 
to make the contour interval on all maps with an inch-to-the- 
mile scale, twenty feet. On the Toledo, Maumee and Oak 
Harbor sheet, where there is a good flat country, in some places 
they are five miles apart. There is a good portion of the north- 
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west where it will be pretty much the same way. But it seems 
to us that this will not show the relief of the country, the shape 
of the country very well. So the matter was laid before the 
Director of the Survey and we have platted all this part with 
a ten-foot interval, and it will be so mapped. The part to the 
south and east of the ruler (indicating by holding ruler diagon- 
ally across map), roughly estimating, will probably be mapped 
with a twenty foot interval ; while all to the northwest will be 
mapped off at a ten foot interval. That line has not been de- 
termined on definitely yet, but will be as the work goes on. 

The maps made in other parts of the United States showed 
the location of all houses, school houses, manufacturing estab- 
lishments, churches, etc.; and we thought it might be well if 
public buildings could be designated differently from the dwell- 
ing houses. That matter, also, was laid before the Director 
and it was concluded in Ohio to indicate by appropriate symbols 
churches, school houses, town houses, etc. 

In each district permanent bench marks are located, on court 
houses, large bridge abutments, and places of that kind, putting 
two or three in a township and stamping on each height above 
sea level. That is marked to the nearest foot, but I think a change 
will be made whereby the marking will be done to the nearest 
tenth foot. Sometimes in running levels it is convenient to have 
the nearest tenth foot. 

This illusrates the work which has been done. This winter 
a bill will be brought before the legislature asking for a continu- 
ance of the appropriation and it is hoped and expected that the 
legislature will provide twenty five thousand dollars for next 
summer and for the following summer for a continuation of the 
work. At this rate it will take about eight years to complete the 
mapping of the state. I might be asked why more money is 
not appropriated and the work completed sooner. The United 
States Geological Survey does not want the work done quicker. 
They say that to properly look after the work and to keep on hand 
a sufficient number of qualified men, they do not want to under- 
take to complete the work quicker than indicated by the expendi- 
ture of fifty thousand dollars each summer for field work. 

It might be well for each engineer to speak a good word to 
his representative in the legislature in behalf of this work. 



Professor Gilpatrick: Was the entire fifty thousand dol- 
lars expended last summer? 

Profkssor Brown: Yes, sir; within eight hundred dol- 
lars or so. 

Professor Gilpatrick : I notice there distance g^ven in 
latitude and longitude: do those marks record in miles also? 



Ohio Society of Surveyors and Civil Engineers, 39 

Professor Brown : There is a scale of miles given on the 
map. The map is made to a scale of i to 6250 : that is, one foot 
on the map is 6250 feet on the ground. 

Professor Gilpatrick : I was hoping there might be some- 
thing done in the survey to aid this question of monuments in land 
surveying. 

Professor Brown: No; the Geological Survey refused ab- 
solutely to do that. Down in this area already mapped, they did 
not show any section lines at all. These two at Cincinnati, one 
at Columbus and these three at Toledo did show section lines. 
There is a difference of opinion among the officers of the Survey 
as to whether they shall show section lines. I think we will win 
out and have the section lines shown. 

Professor Gilpatrick: What is the objection? 

Professor Brown : There is quite a little interesting story 
back of that. Ohio lays sort of betwixt and between things, and we 
have two men in charge in Ohio. The entire United States is 
divided into four districts for the purpose of administration and 
Mr. Wilson has charge of the Atlantic section, embracing the At- 
lantic coast and Allegheny system. The Allegheny Mountain sys- 
tem runs to a feather-edge in Ohio. Western Ohio belongs to 
the Basin District of the Mississippi, under Mr. Renshaw. All 
of Mr. Wilson's work has been done in the eastern part of Ihe 
United States where they do not have section lines and he never 
came against section lines until he came to Ohio. He had paiil 
no attention to land lines and was opposed to doing it here. But 
Mr. Renshaw had worked out in Kansas, Missouri, and those 
western states where attention had been paid to these lines and he 
put them in. So there is a difference of opinion in the Survey it- 
self. Now, I think Mr. Wilson will be converted and that the Sec- 
tion lines will be shown. 

There is another matter under discussion : that is, the giving 
of section numbers. Mr. Renshaw had worked in the far west 
where the numbers ran nice and smooth and he was in favor 
of giving the numbers, but he did not know the conditions here. 

Professor Gilpatrick : Will only that part of the state di- 
vided into sections have section lines shown ? 

Professor Brown : Yes, sir. 

Professor Gilpatrick : May I ask if it was not the purpose, 
when this project was set forth, to set monuments at the corners 
of these rectangles and thus help out the land surveying? 

Professor Brown : I think that was talked of, but I do not 
think Mr. Wilson ever admitted the thing. I think he rather 
dodged those points. It is the expectation of the Survey to make 
a survey only so good as is necessary to make a map one mile to 
the inch. They do not preserve the field notes at all. After the 
map is made the field notes are thrown away. So if they get 
things located within 25 feet, it is good enough. For instance. 
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the wagon roads are all run in by counting the revolutions of 
a buggy wheel. For the purpose of making that particular map 
to that particular scale their work is plenty good enough. It would 
not do to survey land by that. It would need a map probably to 
a scale of six inches to the mile. 

Professor Gilpatrick : I confess that I am very much dis- 
appointed in the outcome. I recall the circular letter sent out by 
Professor Wright and his presentation of the matter to the Society 
led me to think it was going to be a great help to land surveying. 

Professor Brown : I think it will be helpful to land survey- 
ing in many ways, but in the detail of the work I don't think it 
will be so much. 

The Chair : What would amount to more to land surveys in 
the direction of getting monuments set in two or three years, 
would be to have all descriptions marked up as "correct" or 
"incorrect." If a man bought land which was marked "incorrect" 
as to description, he would be pretty sure to have it surveyed 
and monumented. Regarding the old military lines, the surveys 
were often exceedingly inaccurate, and much of it has not been 
surveyed since the original survey was made. I suppose in some 
tracts there is still several times the amount called for, though 
probably none a^bad as the case in Adams county which called for 
75 acres and contained several thousand. 



Electric Railways Between Distant Terminals. 

BY ROBERT E. KLINE, DAYTON. 

Since the adoption of electricity as a motive power for pro- 
pelling CITS, there has been a constant development in ideas as 
to the possible length of lines to be built for successful operation. 

In the first place the electric car became a subsitute for the 
horse-car which was for some time previously the common carrier 
for passengers merely upon streets of our larger cities. 

Within the last decade the advent of the Inter-Urban elec- 
tric railway has followed in a remarkable development, in the 
state of Ohio, probably more than in any other in the middle 
West. 

The construction, equipment and operation of single lines 
connecting adjacent cities and towns within the same or contig- 
uous counties has become quite prevalent. 

But recently, the idea of building electric railway lines con- 
necting distant towns for establishing through service, has at- 
tracted some attention. 

I'pon this point, we are led to a discussion oi some pertinent 
considerations for practical results. 
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By reason of the fact that commercial centers in various 
counties throughout this part of the country dot the map in ap- 
proximately uniform spacing, these same points very frequently 
being county seats, the line of travel naturally has led to their 
connection in providing therefor. 

Following this idea electric railway lines have their location 
in practically direct line connecting such cities, thereby serving 
the immediate towns and territory as well. 

Frequently by consolidations and very often by extensions 
of lines already constructed, a chain of such commercial centers 
are served by one long line. 

This method of development has been responsible for our 
first through lines connecting distant terminals. 

Under this method of development, the various equipments 
forming links in the chain of lines constituting the entire system, 
are such, being designed for comparatively short distances, as 
to be somewhat unsuited for speedy through service and the cost 
of operation is by no means near the minimum now attainable 
in the use of more modern and better adapted equipment. 

Without a knowledge of the ultimate use of any of these lines 
in such manner, the provisions for necessary speed and for heavy 
haulage, to an extent a necessary adjunct to successful results in 
the operation of through lines, were not looked after with due 
attention. 

Heavy grades and sharp curves crop out at numerous places, 
because, for the original purposes, these were to an extent per- 
riissable. 

In the equipment for power, the direct current system, in 
most cases adopted as being adequate for the required feeding 
distances can not be made serviceable to points very far beyond 
the points of original terminals, so that each successive line be- 
tween the extreme terminals carries its separate operating expense 
in power production. 

Consolidation usually resulting in the interest of the attain- 
ment of highest efficiency, points out where reconstruction and 
re-equipment are very often essential. 

Just how far such consolidations can be made so as to work 
the best, practical advantage is a problem worthy of attention 
and study. 

Is there a practical limit of distance to be provided for 
through travel upon the electric railway ? 

Eliminate the factors that impede such operation and the 
preponderance of advantage of the electric line for passenger 
travel becomes as positive for the greater distance, as is true 
as has already been demonstrated upon lines of shorter length, 
of which kind we have many practical evidences. 

When distance between remote terminals has been rendered 
less apparent by increase in speed by adoption of latest methods 
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of construction and power equipment, adaptable thereto, cities 
and towns of greater distance apart are brought together in 
but little greater time than now required between closer towns, 
where successful operation is already a certainty. 

Service of electric lines in most instances has greatly in- 
creased intermediate travel between local towns, to the utter 
amazement of all hitherto skeptical steam railway owners and 
to an extent far beyond the expectations of the most sanguine 
electric railway promoter. 

Some reasons for this are apparent because the service is 
usually from 5 to lo times as frequent as that ordinarily afforded 
by the best steam railways, and the advantage in convenience of 
access to cars in and between towns, as a rule is proportionately 
as great. 

It is worthy of note that this is accomplished with the us^ 
of materially no greater time or energy, than for steam service 
having less patronage. 

This more frequent and better service, securing greater busi- 
ness, employs, as nearly as attainable, the capacity of power 
provided and the highest possible efficiency is thereby realized. 
Very often this is not true of the steam railway. 

The tendency to increase capacity in size of electric passenger 
cars should not be carried to the extreme. The electric railway 
idea of lighter cars in more frequent service should not be radi- 
cally departed from. This is especially true on lines whose dis- 
tances between terminals are not so great. 

Through travel demands somewhat more elaborate provision 
for ease and comfort of patrons, and this necessarily means 
more convenient and thereby larger cars. Upon this point there 
should be an exercise of careful judgment in the avoidance of 
extremes. 

As to a limit of distance between terminals, generally speak- 
ing, there can be none. 

To the business done upon a single line, ordinarily there is 
shown a material increase in the net returns when through 
service is established, by joining consecutive lines. This is 
brou.i::ht about not so much by through patronage, but greatly on 
account of what may be termed a relay travel, thus making it 
possible and at same time adding to the usual local travel. When 
the conditions for more successful operation in through service 
arc i)r()vide(l, through travel is not only increased, but local 
business is bettered at the same time. 

In this part of the country the building of new steam railways 
has been practically at a standstill, in the past few years the 
advance being j^rincipally in improvements upon permanent way 
and rolling-stock. 

This is due to a great extent to the fact that practical 
routes for such properties locally are nearly all utilized. 



Ohio Society of Surveyors and Civil Engineers. 43 

From the fact that an electric Hne can build and operate 
over much rougher territory, with much less cost of construction, 
maintenance and operation^ business communication can by this 
means be established between terminals over routes that are 
inviting yet heretofore considered impractical from the stand- 
point of practical construction for the steam railway. 

In this respect the through, as well as the local electric line 
has perhaps its largest field before it, as yet practically unde- 
veloped. 

In construction in this field, attention to provision for utmost 
economy in the equipments for efficiency in all kinds of service 
will have attention based upon past experience in alleviation of 
grade and curve conditions and power development and 
distribution. 

The promoter who departs from the steam railway into 
virgin territory is yet apt to meet discouragement from railway 
financiers, who at this time, have taken up propositions most 
readily very often practically parallel throughout to steam lines. 

In this new field freight as well as passenger business will 
be to an extent a material factor. 

Many possible routes are open to-day for a proper expen- 
diture in construction and equipment in the field of electric rail- 
ways which in many cases are of some ereat length. 

A decided feature of advantage is that the electric line can; 
tap the heart of towns upon principal streets and the country 
along main thoroughfares, which is impossible to the steam 
railway. 

Concentration in production of power, heating and lighting 
from larger plants will follow in the future effort to attain the 
greatest ecenomy. 

The electric railway can profit by this method where the steam 
railway can not under the present plan of locomotion. 

The owners of certain steam roads have come to recognize the 
electric railway as a serious competitor in local business. 

In most cases the increase in through business done between 
distant terminals is ample to justify a passenger service passing 
points where such competition exists. 

It has been demonstrated that steam railway through business 
has been increased materially by these new lines as they encour- 
age much new through travel, because they come more directly 
in touch with the people as a result of their location. 

It is to this largely that the percentage of through travel to- 
day has its greatest increase in localities so served. 

There has been a disposition on the part of some railways 
to fight the electric line but the more liberal have adopted a 
policy of encouragement and are making investments to the end 
of control in some cases. 
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This, it is shown, would have been good policy in many cases 
heretofore when at the outset such control was most easily 
obtainable as against an attitude of opposition and fight. 

The electric railroad as such will never ultimately supersede 
the steam railroad in the handling of all through travel, there 
will no doubt eventually be a unification of interests to the cckn- 
mon advantage of both, the inevitable ultimate result. 

The better grades and alignment and more elaborate equip- 
ment in construction and operation of steam railroads, will always 
-assure them a performance in a highly remunerative use in 
through travel, but they must be astir as is apparent in order to 
meet successfully the new requirements shown them as necessary 
in order that they may cope with the electric railway in its every 
stage of development. 

There is but little reason to doubt that ultimate order will 
follow the occasional present indication of unprofitable compe- 
tition in certain cases, to the satisfaction of investors in both these 
-channels. 

The traveling public and the business world are sure to be 
benificiaries due to the better, less expensive, and more general 
and far reaching systems of service perfected in this manner. 

In conclusion, by way of summary, it has been the purpose 
to demonstrate that the limit of distance for practical results 
in the province of the electric railway as a mode of through 
transportation, is a variable one. 

In addition to the conditions which justify the building of 
steam railroads, which follow in case of the electric line in most 
instances as well, th^ latter has a practical use in a new and 
larger field as shown. 

The electric line is in position to join in the movement of 
economizing physical forces by the establishing of central power, 
heating and lighting plants. 

While the electric line in many cases becomes an active 
competitor of the steam railway, thereby inducing better service 
their interests will eventually become common, the one subserving 
the other. 



The Chair : Arc there any questions to ask or any opinions 
to express on this subject? I would like to ask Mr. Kline how 
the steam roads are treating them about Dayton as to crossings, 
whether they figlit or try to compromise on reasonable terms to 
both parties ? 

Mr. Klink: The usual result is a compromise, but they 
begin by fightin.i^. 

A Member: They fight as long as they can? 

Mr. Kline: Fight as long as they can, yes. 



Ohio Society of Surzfeyors and Civil Engineers. 45' 

The Chair: Do they usually offer to pay their share ta 
make an overhead or under crossing rather than have an inter- 
locker? By the state law they have to pay their half of the 
maintenance. 

Mr. Kline: As a rule, they have not been willing to pay 
much, though at this time some advance has been made to the 
end of joining in overhead crossings. 

The Chair : One road here has agreed to do that and the 
crossing is in process of construction. They are paying one half 
of the expense, and it is a big expense, of putting in an under- 
ground crossing. The Norfolk & Western fought one road in 
8ie courts, refusing to pay one half of an overhead steel viaduct. 
They went into court and the electric road finally agreed to pay 
one half the expense. When a steam road in the beginning offers 
to pay one half the expense of an overhead or underground 
crossing, it is not much use for an electric road to fight for a 
grade crossing. The situation in Columbus is that the roads 
controlled by the Pennsylvania Company are ready to compro- 
mise, but the others are not. 

Professor Gilpatrick : I would like to inquire in regard ta 
paralleling quite prominent railroads, such as the C. H. & D. road 
to Cincinnati. It strikes me as perhaps an undesirable project 
to run an electric line parallel to such a road as this. I would like 
to know what Mr. Kline's opinion is upon this point. I can 
see the advantage of running between county seats and promi- 
nent towns, furnishing means of communication between inter- 
mediate towns, but to run a through line between such points as 
Toledo and Dayton, for instance, paralleling a steam road, strikes, 
me as perhaps undesirable. 

Mr. Kline: My judgment in that regard, Mr. President, 
is that the ultimate result will show that the line constructed 
will pay well and that the steam railway paralleled will have a 
substantial increase in through business over its present business. 
This will be due, in my judgment, to the fact that the electric 
railway diverges from the steam line for short distances through 
towns (not far), and in the intermediate territory it picks up 
and stimulates travel which otherwise would be almost inacces- 
sible. Take, for instance, a resident along a thoroughfare, ten 
miles from town where the railway station is located. Then 
consider that between the towns there are hundreds of such 
people who travel but once in a year because of the poor facilities 
to get to stations — there is no stimulus to travel. But when 
they have this means at the door, they will take advantage of it. 
As a result, the electric line gets this business ; and as has been 
shown, the steam road profits by increased amount of through 
business in the same way. If a man travels once a year in 
through travel when he has nothing but the steam road, there are 
liable to be a hundred people travel in a year from the same 
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points when the convenience of the electric road is at their doors, 
and it is bound to stimulate through travel throughout the 
country. The steam railroad gets the advantage of the through 
travel from points along this line, and also from other lines term- 
inating at other points, and also from the interchange of travel 
between steam roads, all of which increase of business will have 
been brought about by the introduction of the electric road. 
I read an account of such a case in some part of Michigan, where 
an electric road paralleled a steam line, and the increase of travel 
on the electric line over that originally carried on the steam line 
was as five to one ; and the steam line did a business substantially 
larger than before. These lines were about parallel. 

The first tendency following the introduction of the electric 
line is to show a falling off in the steam railway business ; but I 
am speaking of the ultimate results, when the electric roads be- 
come as capilliaries, while the steam lines are the arteries. 

Professor Gilpatrick: What progress is being made in 
freight facilities, for the carrying of coarse freight? 

Mr. Kline: The companies are being compelled to meet 
the demand for such facilities. In the beginning they did not 
figure on that; but now promoters are figuring on that in the 
possibilities of their business and are figuring on preparing for 
it. Especially is this true in new Hues where railways are not so 
easily built, and where the present population would not justify 
expectations of large passenger traffic. In these cases effort is 
made to stimulate freight business. The lines built in our part 
of the country were not built with that idea to any g^eat extent. 
It followed of necessity and the equipment for such business is 
growing. 

The Chair: Regarding the question which Professor Gil- 
patrick asked, that was very thoroughly canvassed by the people 
I am building a couple of roads for, and had been gone over by 
them before, as the men were actually engaged in electric road 
building in three or four states. I was present when it was 
talked over and the question discussed with others who were 
engaged with them in the enterprise. They explained why they 
preferred a road to parallel a steam road, or practically parallel 
a steam railroad. This line we are building is composed of two 
branches, each being practically parallel with a steam railroad 
with big passenger business. There was a choice of two lines; 
one, by staying about two miles from the railroad, where a pike 
could have been followed, but bending to get through the central 
parts of the towns. Rut they considered it this way: when 
close to the steam railroad in the country, people are in the 
habit of travelling and you do not have to teach them to travel, 
and the local traffic will immediately change from the steam to 
the electric road. Then, as Mr. Kline says, the electric roads 
run through the centers of the towns. By doing this and mak- 
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ing it so much more convenient, it gathers all the travel from 
there. Another reason why it is better to parallel a steam road 
is that you are getting the people from both sides who have 
been in the habit of coming to the steam road to make journeys. 
If you go a mile or two miles to one side you will possibly get 
all on that side, but the people will not cross from the other side 
and go a mile or two to get to the electric road. But if close to 
the steam road, when the people from the whole territory which 
has been using the steam road come from either side, they will 
take the electric road. No doubt after many electric lines have 
been built practically parallel to the steam roads, lines will be 
built in new territory and in the course of a ver}' few years 
will develop their business. But if we build the electric inter- 
urban roads practically parallel with the steam roads, we have 
good business from the first day we run. It will probably injure 
the business of the steam roads for a short time, but as Mr. Kline 
stated, there have b^en several examples of electric roads built 
between points where splendid steam road facilities already ex- 
isted, and the general business of the steam roads, in passenger 
earnings, showed no decline. There is one such case right out 
of Dayton where the electric road is doing a good business, and 
I cannot see that there are any fewer people on the steam cars 
than there were seven or eight years ago. The Big Four road 
shows as heavy travel as ever it did. Many railroad people admit 
now that they were wrong in thinking that the electric roads 
would take all the passenger business. Until two or three years 
ago, it was the opinion that it was putting money into a thing 
which it was not likely would ever be gotten out, where an 
electric road was built to parallel a steam road ; but since some 
of the roads have made reports and shown what can be done, it 
has been found that the opposite is true. 

Take the Akron, Bedford & Cleveland road out of Cleveland, 
which is poorly built, with steep grades, nothhig extra in align- 
ment, between Cleveland and Akron, it is doing splendid business. 
Their report for 1901 made four or five days ago shows the 
operating expenses are only 56 percent, of the gross receipts; 
and they are parallel to a steam road and operating under dis- 
advantages. Doubtless these roads which are being well built 
and will have a good traffic, will in a short time be operating for 
fifty percent of the gross receipts ; and when they can do that in 
territory that does not have to be developed, it shows that the 
investors who built there looked ahead to better purposes than 
most people believed. 

Professor Gilpatrick: Do I understand that a well man- 
aged electric railway is paying dividends? 

The Chair: Paying interest on their bonds and many 
are paying dividends on stock which does not represent a dollar. 
Many roads are bonded for just about what it cost to build them — 
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that is, roads I am acquainted with ; and then the stock represents 
the franchises, good will, enterprise and energy of the men who 
went into it in the first place ; and if they get a dividend on that 
they are that much ahead. 

Professor Gilpatrick : About three years ago a car com- 
pany superintendent, on one of our railroads, remarked to mc 
that not an electric road in Ohio or in the country was paying 
expenses, let alone dividends. 

The Chair: They are, tho'; I know that. Mr. Kline 
probably knows about those out of Dayton and some of them 
were built under disadvantageous circumstances. 

Mr. Kline: One road only is not paying, and that is be- 
cause two lines were built between the same points. The South- 
ern Ohio is bonded for twice and a half the cost of construction, 
and its common stock is quoted at 76. It is bonded for fifty 
thousand dollars and it did not cost to exceed seventeen thousand 
dollars in original equipment. They have done much since in 
the way of equipment which might have been done in the original 
construction if the original contractors had not exhausted them- 
selves for what there was in it, in "skinning" the job. There is 
a case which surely shows that these lines are payers. The new 
line just completed in October, the Dayton & Northern, about 
parallel to the interurban steam road, is paying five per cent, on 
the money invested by stockholders, and is operating under ad- 
verse circumstances as to terminal facilities in Dayton, the line 
ending fully a quarter of a mile from the center of the town. 

Professor Gilpatrick: Are you, Mr. President, (I am 
not seeking to pry into any business secrets, however) in any 
of the enterprises with which you are connected proposing to 
introduce sleeping car service? 

The Chair: Xo; the lines we are building are too short 
for that : but while the Everett-Moore Syndicate were at work 
ni Xorthern Onio they were expecting to do that between Cleve- 
land and Detroit. Since the trouble they have had financially, 
they have made public the earnings of their roads, and we see 
from the papers their embarrassment was caused by investing a 
^rcat amount of money in telephone companies; and strong 
effort is being made (we don't know whether it will be success- 
ful yet ) of cutting this Cleveland-Detroit Hne up into small pieces 
and selling it out to different ones. But from what I saw in 
the pa])er yesterday and the day before, they are trying to save 
it intact by selling the railways in Detroit which they own. If 
they sell with traffic arrangements to get into Detroit, they could 
still complete the through lines with sleeping cars as they ex- 
pected to. In their report, published two or three months ago, 
on none of tliese roads reported did it take to exceed 66 per cent. 
of the gross receipts to operate the road, and every one was more 
than paying interest on bonds. They are all conducted as 
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purely passenger roads. The only freight business they 
are doing now is carrying package and express matter ; but they 
proposed when it was all connected together to build a kind of 
freight car of their own to handle heavier freight, and to go 
into the business, also, of interchanging with steam roads, 
switching cars and hauling short distances. They are already 
doing that to some extent at Lorain with the Cleveland & Lorain 
road. There were many summer residences built last year in 
that territory and all the material was hauled on the electric 
road by transfer from the Lake Shore road. 

Professor Giliwtrick: This sleeping car project has been 
suggested between Cleveland and Cincinnati, has it not? 

TiiE CiiAiR : That has been talked of through the Pomeroy- 
Mandelbaum Syndicate: but the Everett-Moore Syndicate has 
no connection through the state. But the Pomeroy-Mandelbaum 
Syndicate is working for such connection. The first plans made 
for the sleeping car project were the ])lans of the Everett-AIoore 
Syndicate to put sleeping cars between Cleveland and Detroit, 
making a one night tri]) by the way of Toledo. 



A G)ncrctc Foundation Built at Youngstown, O. 

J. B. STRAWN, SALEM, OHIO. 

October 14, 1901, the writer was placed in charge of the 
v/ork of constructing foundation walls for a building to be 
erected on the site of one destroyed by lightning a short time 
previous. Full and very complete drawings were furnished by 
the architect employed. Every detail was given, as was also 
the kinds of material, manner of construction and quality of 
work were fully set forth in the accompanying specifications. 

After going over the plans and specifications with the gen- 
eral manager of the firm, (who was one of the Company having 
the work done) and after a full understanding was arrived at as 
regards the work in general, the writer was turned loose, with 
full authority — to hire men, order materials, tools, supplies of 
every kind needed in the prosecution of the work : — that the 
pay-roll be sent in each week, and the money would be sent 
back with which to pay the men. 

The only injunction given was, ''Use your own judgment in 
all matters." 

Men and teams were secured to clear oflf the remnants of the 
destroyed building, and, to ?^et things in readiness for work on 
the foundations. 

A force of twenty-five men was soon secured, — principally, 
Hungarian Slavs; one of whom could speak fairly good English; 
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who acted as interpreter, when one was needed. This man was 
requested to bring in as many of his countrymen as he could 
get, who were good men to work, and they would have steady 
work for a month or. possibly more. It would be difficult to 
find a like number of men who were so efficient, prompt and 
faithful, as this man got. Only one Slav was discharged, while 
three residents of the place were discharged during the con- 
tinuance of the work. The man who acted as interpre- 
ter, was a good all-around man, who had done considerable 
work mixing concrete, and was helpful in seeing- that there was 
always something for every man to do, and that there was a 
man for every place. During the entire time of constructing the 
w^ork there was not a man who had to wait for ten minutes for 
a job. The interpreter would look after the workmen w^hen the 
engineer might be, for the moment, otherwise engaged. 

The architect's specifications called for a footing course for 
all walls and piers to be four feet wide and one foot thick; 
and, for all walls above the footing course to be 2 feet 6 inches 
thick throughout. All piers above footing course to be 2x2 
feet, and to be built up to a level with top of walls. 

In excavating for footing courses, it was found necessary 
to make the footing course, in places as much as 6 feet wide 
and the excavation was, in j)laces, carried down as much as 6 
feet below present surface of ground. 

Where the ground would permit of making a fairly imiform 
vertical trench, no planking was used to hold the concrete in 
place; but, was deposited and tamped over the full width of the 
cxci^vation, to a depth of from one foot to three feet in depth. 
The footing course was varied both in width and in thickness by 
reason of the character of the ground. The concrete work was 
brought up- to an elevatioi^ of 6 feet below the elevation desig- 
nated for the top of the finished wall : at which point the con- 
crete work is 3 feet 6 inches wide. Upon this base for the prin- 
cipal wall the forms were constructed in which to deposit the 
concrete for the exterior walls. The forms wxre built as fol- 
lows: The studding or posts were 4 by 4 inches by 7 feet long, 
seasoned pine, each pair of posts had a 4 x 4 inch cap. gained 
m I J inches, which was spiked to the posts which were 2 feet 
10 inches apart: this permitted 2 inch plank to be used for 
b(^th sides of the wall, which was 2 feet 6 inches thick. The 
planks used for the outside faces of the walls were surfaced on 
one side. The plank used for inside of walls were not surfaced. 
The plank were 2 x 10 inches wide and 16 feet long. The |>osts 
for the frame work of the forms were spaced 5 feet 4 inches 
apart, giving three posts or, bents, to each 16 feet. The planks 
were kept apart about a quarter of an inch to allow for swelling 
of the wood, and for adjusting your forms, as there will always 
be a little variation in the width of lumber. The better wav in 
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building the forms will be to set your end posts with caps spiked 
on (not too solid), for these caps must be knocked off on mov- 
mg the forms. After the end bents are set up and stayed in 
place, next set the other bents to hne which will be on the side 
of the bent away from the lumber pile. The bents will all be 
stayed with stay lath just 2 feet 10 inches between inside of 
posts; plumb your posts and see that the bottoms are well se- 
cured in place. The posts should be long enough to admit of 
about 6 inches between under side of cap and top of wall : where 
the planks for both outside of wall and inside should be level; 
then the top of your wall can be struck off same as a sidewalk. 
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After you have set your frame work and stayed it firmly, 
set your level at a point where you can, if possible, have every 
post marked for exact height of wall. From these marks meas- 
ure down, marking the joints between planks: as stated above. 
Don't forget to leave room for expansion of your plank. If you 
are using **dry" concrete mix, which requires heavier ramming 
than the "wet" mix, it will be well to use one-half inch dowel pins 
about 3 inches long of round iron to keep the plank firmly in 
place, inserting them in the edges of adjacent planks midway 
between posts. The plank should be all of same length and 
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for a considerable time, but now it is used for walls, partitions, 
floors and roofs of finest structures. 

Thomas Potter, in "Cement," has an article on Concrete as 
a building material in England. In closing his communication 
he says. "At the present time concrete is rapidly coming into 
use for engineering construction, and possibly it is better adapted 
for work of this character than for domestic and public buildings, 
floors and roofs excepted; but after having lived in a concrete 
house for over twenty years, the writer can only say that for 
even temperature, freedom from damp and other essentials for 
domestic buildings, give me concrete walls and floors before any 
Others." 

"There has just been completed probably the most important 
Duildinc, in this country, composed entirely of cement concrete. 
It is located in Mineola, Long Island, — The Nassau County 
Court House. 

*The general dimensions of the building are 75 x 95 feet. 
It is two stories, and measures 65 feet to apex of the dome. 
The building is practically an immense rock, cut and dressed 
with architectural ornaments on the exterior and mined inside 
in the form of rooms." "Cement'* for Jan. '02. 
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Twenty-third Annual Meeting 

OF THE 

Ohio Society of Surveyors and Civil Engineers 

G>Iumbiis^ OhfOt Jantsary 2t-22, 1902. 



(reported by MRS. BENIGNA G. KALE.) 



First Session* 

Tuesday Morning, January 21, lo o'clock. 

The Twenty-third Annual Meeting of the Ohio Society of 
Surveyors and Civil Engineers was called to order by the Presi- 
dent, in the Great Southern Hotel, at ten o'clock Tuesday morn- 
ing, with thirteen memberes present. The meeting scheduled on 
the program for Monday evening was not held owing to non- 
arrival of the members. 

The Chair: As we had no meeting last night, we will 
take up the program for that session, or that part which is ready 
for presentation. We will first hear the report of the Secretary- 
Treasurer. 

Mr. Cellarius presented his reports ( Printed following the 
"* Proceedings.") 

The Chair: You have heard the reports of the Secretary- 
Treasurer : what will you do wnth them ? 

On motion of Mr. White, reports just read were referred 
to the Trustees. 

The Chair: The first paper is one on *Taving a County 
Road,'' by Sam Huston, Steubenville. His paper is in the hands 
of Professor P>rown who is not present, so we will have to pass 
that. Following that is the report of the Committee on Pub- 
lic Highways. Mr. Evers expected to be here until yester- 
day, but in a letter states that he will not be able to be here on 

(55) 
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account of sickness, lie sends his report, however, which in- 
cludes the specifications used in Ctiyahoga County. I will read 
you his report and the specifications will be published. The chair 
read Mr. Evers' report. (Printed following the ** Proceedings.*') 

The Chair: If there is any other county which any of 
the members know of using or talking of using the law, w^e will 
be glad to hear of it. Our county talked some of using the law 
but nothing was done. I did not know until today, in reading 
this report, that the law had been carried up and declared all 
right. They had this carried through the courts so as to know 
whether it was constitutional before beginning work under it. 

We will now take u]) the program printed for this morning. 
As it is customary for the president, I will have to make an ad- 
dress. 1 suppose. (TV^sidcnt's address printed with '^Papers and 
Discussions" ante.) 

Thk Chah<: I believe the gentlemen who w-ere to read 
the next two papers are neither of them here, therefore w^e will 
have the report of the Committee on Civil Engineering. 

Mr. E. a. Ki:M>rLKR: On receiving your communication,. 
I at once wrote to all (.thcr nieml)ers of the committee but have 
received responses from none except Mr. Dillon of Hamilton, 
Ohio, who sent mc a paper. T myself have prepared a few notes 
which I expect to use in formulating a report. These arc but 
random notes picked up here and there. Init if you care to hear 
them I will road what 1 have prepared after reading Mr. Dillon's 
paper. ( lioth papers ]»rintc(l following the "Proceedings.") 

The Chair: Has anyone anything to oflfer upon the 
questions sj)()ken of in these papers? 

Next on the ])roixrani is the Report of Committee on Drain- 
age, but Mr. I'raker. the Chairman of that committee is not here. 
Has be been beard from? 

Thi: Secretary :\'o: T have heard nothing from him. 

Tin-: Chair: Wo will pass that, then: and that completes 
the program for this ?iinrning. unless it is thought desirable that 
we take uj^ some of the afternoon's program at this time. 

1 will appoint as Nominating Committee, Messrs. Kemmler, 
White and I'aird. 

On motion meeting adjourned until 2:00 P. M. same day. 

Second Session. 
TiESDAv Aeterxoon. Jauuarv 21, 2 o'clock. 

The Chair: The S(X'iety will please come to order. I am 
glad to see that there are uK^re present than there were this 
morning. T noticed this morning that there were just thirteen: 
present and concluded that was not starting out very well. 
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The first paper lo which we will listen will be one on 
**Asphalt Repairs in Columbus, Ohio," by E. A. Kenimler of the 
City Engineer's Department. (T'rinted with **I^apers and Dis- 
cussions, ante.) 

Tni£ Chair: Wc will now have a paper on ''Designing of 
Riveted Connections," by Professor W. 11. Houghton, Granville. 
fPrinted with **Papers and Discussions" ante.) 

No desire being evidenced for a discussion of Professor 
P>oughton's paper, Professor Brown was asked to read the paper 
of Sam Huston, Steubenvillc, "Paving a County Road," which 
he did after stating that Mr. Huston was very snrry not to have 
been able to be present, as he had counted on doing until called 
away upon important business at the last moment. (Printed 
with **Papers and Discussions" ante.) 

The Ch.mr : We will now hear the ])aper of F. L. Xieder- 
heiser, Ashland, on **The Improved Roads of Ashland County." 
(Printed with ** Papers and Discussions" ante.) 

Professor Browx: If you are through with your program, 
before adjournment, I have a little matter in regard to the 
topographical survey on which I would like to talk for five or 
ten minutes. 

The Chair: There is one other report wdiich I forgot 
about that is here, and as it is printed on the typewriter and easy 
to read, I w-ill read this report. It is the report oi the Committee 
on Land Survepng, which Mr. Ciordr)n sent in. That will clean 
up everything except that which has been reserved fc >r to-morrow. 
Mr. Gordon's report was read by the Chair. C Printed follow- 
ing the "Proceedings.") 

The Chair: Mr. Gordon touches on one question we had 
up two years ago, and that is the ({uestion of having all descrip- 
tions checked by the county surveyor and endorsed by them as 
correct or incorrect and a record kept thereof. That bill was in- 
troduced by Mr. at the last session of the legislature and 

ably championed by him and others, but failed to pass by two 
votes. I understand he exjiects to introduce it again, with one 
or two objectionable features eliminated. I think it will have a 
better chance now to ])ass than it du\ last session, but I do not be- 
lieve the three of us who S])ent sf) much time lobbying for it 
before have the time now. 

That completes all before us. Professor Brown, if you have 
something to present. 

Prof. Brown made an extempore address on the work of 
the United States Geological Survey. (Printed with ''Papers 
and Discussions"). 

The Chair: There are only two members of the Board of 
Trustees present, and as the P>oard must pass up«»n the report 
of Secretary and Treasurer, as well as ai)plications for member- 
ship, I will appoint substitutes to fill the vacancies. Professor 
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Brown and Mr. White of the Board l>eing present, I will appoint 
as substitutes for the three absent, Professor Gilpatrick, Messrs. 
Niederheiser and Seitz. 

The program calls for election of officers at this session. Is 
the Xominating Committee ready to report, or will you postpone 
that until tomorrow morning ? 

Mr. Kemmler: We were laboring under the impression 
that officers would not be elected until tomorrow and have had 
no meeting of the committee. 

Upon motion of Professor Brown, meeting adjourned. 

Third Session. 

Tuesday evening the society was entertained at the hall of 
the Columbus Engineers' Club. Prof. C. E. Sherman gave an 
address on "Roadbuilding in the Yellowstone Park" and Mr. 
G. \\\ Lillie gave an address on **Some Features of Municipal 
Engineering Construction" dealing especially with sewer con- 
struction. Both these addresses were copiously illustrated with 

lantern slides. Mr. Fowler read a paper on ** Relative 

Advantages of the Panama and Nicaraguan Canal Routes.'* 

The addresses and paper were not reported for publication. 

Fourth Session. 

Wednesday Morning, Janiarv 22, 10:00 A. M. 

The last session opened with the President in the Chair and 
a larger attendance than at anv previous session. 

The Re])()rt of the Board of Trustees was presented, as fol- 
lows : 

"The Trustees of the Ohio Society of Surveyors and Civil 
Engineers beg leave to report as follows : 

We have examined the report of the Treasurer, and find that 
the moneys received have been properly accounted for, and that 
the books balance. 

We have examined the a])plications of the following persons, 
viz.. Oliver C. Talbot, L. J. Riegler, and I. L. Stinebaugh, and 
recommend them for election as members. 
Respectfully submitted. 

Homer C. White, 

C. X. Brown, 

D. W. Seitz. 

1*". L. Niederheiser, 

J. L. (ill. PATRICK. 

Board of Trustees/' 

( )n motion, the re])ort of the Board of Trustees was received 
and ordered j)laced on file. 
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Moved by Professor Brown that the rules be suspended and 
the President be directed to cast the ballot of the Society for the 
proposed members recommended by the Board of Trustees. 

( Seconded : carried. ) 

The ballot was so cast by the President and the gentlemen 
named were declared elected to membership. 

Mr. White : A matter of change in our constitution was last 
year referred to the Board of Trustees, with instructions to re- 
port upon the same to the Society this year. It was thought 
desirable by Mr. Wilson, the member who made the motion, 
that the nominating committee should be abolished and officers 
nominated and voted upon in open meeting. The Trustees have 
discussed the matter and concluded that the constitution is all 
right as it is, and we therefore recommend that no change, as sug- 
gested, be made in Article IV\ Section 3, of the Constitution. 

The Chair: This, of course, requires no action, as the 
Trustees recommend no change to be made, iniless the Society 
desires to go on record as not desiring any change and sanction- 
ing by vote the present method. It will be made part of the re- 
port of the Trustees and go on record as accepted, and so put upon 
the minutes. 

We will now hear the report of the Committee on Nomina- 
tion of officers. 

Mr. Kemmler presented the following report : 
Mr. President and Members of the Ohio Society of Sunr\ors 

and Civil Engineers: 

Your Committee appointed for the purpose of nominating 
officers to serve during the ensuing year begs to report as fol- 
lows: For President, F. L. Xiederheiser ; Vice President. Robert 
E. Kline; Secretarv-Treasurer, W. H. Boughton. For Trustees: 
A. \\\ Jones, F. M. Lillie, J. L. Gilpatrick, R. K. DeMotte, I. 
L. Stinebaugh. 

Respectfully submitted, 

E. A. Kemmler, 
Homer C. White, 
E. C. Baird. 

Upon motion of Mr. Brown, seconded by Mr. White, the rules 
were susi)ended and the President instructed to cast the ballot 
of the Society for the officers named in the report of the Com- 
mittee on Nominations. 

The Chair announced that the ballot had been so cast and the 
officers named in the report of the Committee elected to serve 
during the coming year. 

The Chair: That, I believe, completes the business left 
from the previous sessions, with the exception of the paper of 
Mr. Strawn. 
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Mr. Urown : 1 would suggest that as Mr. Kline is present 
and several of the members must leave early yet desire to hear 
Mr. Kline's paper, that we have that now. 

Tin: Chair: We will give attention to a^aper on **Electric 
Railways r»ctween Distant Terminals," by Mr. R. E. Kline, of 
Dayton. ( l*rinted with "Papers and Discussions" ante.) 

(( )wing to the lateness of the hour, Mr. Strawn's paper was 
read by title. "A Heavy Concrete Foundation Wall in Youngs- 
town. Ohio." and ordered published in the proceedings.) 

Moved by Mr. White that a committee be api>ointed to draft 
resolutions ui)()n the death of Mr. E. P. Dickey, late a member of 
the Society, and as it is too late for this committee to report to 
the Society before adjournment, that this report be prepared and 
sent to the Secretary for incorporation in the proceedings of 
this meeting. 

( Seconded : carried.) 

The following committee was named, in accordance with 
above resolution : Homer White, Professor P>oughton and I. L. 
Stinel)augh. 

There is one committee which has not yet reported, the Com- 
mittee on Legislation, of which Mr. Kline is chairman. 

Mr. Kmni:: I have been absent from all these meetings and 
have been unable to meet the other members of the Committee 
to prei)are a formal report. There were some matters before us 
two years ago when I was a member of a special committee ap- 
])oinle(l at that time. ( )ne was the matter of securing the pas- 
sage of a bill to re(|uire county surveyors to keep uj) the plats 
of tlie county. The matter was pretty thoroughly canvassed, 
and among surveyors a hearty support was given by a number, 
a luke-warm su])port l)y others, and some opposition developed 
among some surveyors because of a lack of appreciation of what 
the l)ill actually meant. It was ccmsidered a matter of importance 
that there l)e an ofhce of records in the matter of plats in ever>* 
county, and it was felt that no one was more competent or better 
(|ualitie(i nr in a better position to attend to this than the sur- 
ve\(>r. and for the purpose of facilitating record work of any 
kind the advantages of that system were very apparent. After 
canvassing the surveyors with the result indicated, and taking the 
bill to the House with the reconnnenilation of this organization 
that the bill be passed, a double effort was made there and the 
bill was defeated by a very ck^se margin. T am just as positive 
now as I was at that time that the thing should be followed up 
and that there should be a bill passed requiring it. There are 
economical reas«)ns for it as well as reasons facilitating the 
looking u]) of rec<»r(ls. The fact that these records are necessarily 
kept up in pericxls of ten years when the decennial work requires 
it, and thereby costing a great deal more from the fact that the 
records become stale in ten vears and it is harder to trace down 
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succession of transfers ihc.r. :f -.ake:: \:Z' aS s • :: .is :::.^.-c .1: :::c 
time that fii!l in:-rTr.a:::n :s a::a:r.ible in :he c.is:i>: :vss>"c 
way. The ensrinrtr .r suney.r :r. :::r c'\:r: h:::se has, /r s':*. .*;:".,: 
have, qualificaii.ir.s an-: e-:i:::'n:er.: :.r service : ■ ::'.e c. :::■.:. 
which he is very infrcr./.cr.tly ca'.'.c: v.:- n :•: !vr:or:::. 1: is ,1 
feasible protK'si::on. bi:: I wi". say :: is ::■:■: :tn easy :^r.vv >■:■.:: 
to bring to a |iro[A.T so'.::::::: .vhen i: c:":es : • :ri.\N*:::^ :::;• ■v\::s 
laiure. That I kn>A "y the » xiK-rience I hac. ri!::vv:c':: ac .r:"> 
lacked two vt..tes '-f the rvi:-.::rei :-:-::::"»er :■ • : :->s ::. 

Another mailirr vf i:ri:-:nar.ce Sui-j-rc ::s a: ::::i: :::::v was 
the treatment of h:;^h\vay?. rui'.l t:u-ir o- -iistn-.c:: :•:: a:v.- :::,r.::- 
tcnance. The ^la:e h.as n- ^ys:e:r:a::ze': :r.e:h..'.i f trt:.:-.::^::: .: 
highways as tithcr siaits !::ivc. Wc have i:i :1:l s:a:c as :::a::>. 
or probably m^re highways in ir^nvni-'n !•• tlu- s:::e ■ : :]:^ s:a:v 
than any other. We hav- il;c rus-v.rces liere it bi::'v-.i:^.i^ c-^n' 
highways, in fact n:i:ch iri- ney i^ spcn: iniiuiicior.sly tVc ;::■.> 
puriKise from lack of a hca*!. Thai niatrer was taken bci.^re :>.o 
legislature and argued in every phase, an^l was likewise e!:i';i^rsov: 
by this society. It passed the Senate, but in the house lue: :l:e 
fate of the one previously sjxjken oi. It was not even civ en a 
hearing before the huuse. but was dumped into a conimiitee. 
The only objection was that it would email the em]Moynieni of 
sonic additional men, in apix^intment of the commission sui^- 
gested. But it is true that enough money is wasted in the 
state of Ohio in our methods 'ji working oi roads 10 carry out the 
plan as outlined in an eminently satisfactory way. with engineers 
behind the plans: and in but a very few years the results wouKl 
be so apparent that a greater expenditure would be eas^ily at- 
tainable without the oiulay of a dollar more than is wasted now 
under present niethofls. Since that time I have thought, as the 
objection to the bill was in the fact that it created a new position 
that we have in this state a P.oard of Public Works which migiu 
be employed. It is not as well fitted for this business as for the 
business it is appointed to look after (but probably just as well, 
as they haven't done much but prove an ex]>ense to the state'i. 
but if that board could be empowered to take up this t|uesti«M\ the\ 
would at least have some practical thing to (.\o and the desirovl re 
suits would be attained witht>ut additional expense to tlie state, 
I am sincere in my opinion that something ought to be done. 
whether by the appointment of a commission or by empow eriuv: 
the Board of Public Works to take it up. The matter oi hii:h 
ways is of more interest to the state than the canals which has its 
two boards and a great organization throughout the state, with 
but little to do and a great expense in excess of the income. 1 f 
it could be done without additional expense \o the state. b\ tlie 
state board already existing, it would be w(^rth something at 
least. I would recommend, in case it were impossible to get a 
bill through creating a special commission, which wouM be the 
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best method, some law be passed empowering this board to take 
up the matter of highway construction. I think it would be en- 
tirely feasible to be taken up that way. 

1 think of no other items in the way of possible desirable 
legislation. I am very sorry I was unable to submit a written re- 
port of the Committee. 

The Chair: Do you know whether Mr. A is ex- 
pecting to reintroduce the bill ? 

Mr. Klink: I was talking with him two or three w^eeks 
ago and he was fully convinced that this platting bill should be- 
come a law and would give his aid to such a bill as before. 

The Chair: Some of those who supported it best are 
still in the House, also the three who fought it. And with Mr, 
Judson in the Senate we would have a good deal more help than 
we had in the senate before. 

In my opinion there never has been a legislature for years 
when we would have stood a better chance for a good fair 
hearing and getting such a bill through as now. But the Society 
has made two or three efforts and is discouraged. I know that 
when I first became a member of the Society three or four 
efforts were made to have an examining board created, which 
would be self-supporting, such as are in existence for examining 
candidates for the bar, practice of medicine, pharmacy, stationary 
engineers, and even the barbers, I understand, are to have one. 
Such a board is in accord with the spirit of the times, and 
with a proper bill creating a proper board, I believe such a law 
would be of great benefit to engineers and surveyors and to the 
public in general. 

Professor Gilpatrk k : I wonder if it would not be well 
to pass a resolution to bury that Board of Public Works in the 
canal. I would be in sympathy with that plan to give those men 
something to do besides spending time figuring how to hold their 
jobs as at present. T am interested in that suggestion and hope 
a committee will be named to look after that this year. 

Mr. Kemmler: I had some thought myself along the lines 
suggested by Mr. Kline. In fact, last year, as my contribution 
to the report I made something of the same suggestion that the 
State r>oar(l of Pul)lic Works might be made to take up this sub- 
ject whether it wants to or not by a law i)assed, and if the matter 
proved to l)e successful and the canals should finally be aban- 
doned, all these men now engaged on canal work would simply 
transfer their ])ositions to ])ositions on road work and nobody 
would lose his j(^h. In that way they might be convinced that 
this road question is one worthy of their attention. 

I have been thinking this morning whether it would not be 
a good ])lan to instruct the legislative committee to prepare out- 
lines of a number of bills, one on the road question, one on the 
keeping up of decennial ])lats, as suggested bv Mr. Kline, another 
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providing for the examination of all descriptions in deeds by the 
county engineer. Those are three matters of great importance 
and ought to receive' consideration. Then we might make the 
next meeting a meeting for legislative business. There is no 
hurry about these matters. When a project is ripe it will take 
hold of itself, and be more liable to be passed two years from 
now than it is now. Whenever the people arc ready for the 
road question they will go after it themselves without being 
stirred up by a society of any kind. So we could make the next 
meeting one for legislative action principally. We have been here 
this year, hardly a committee; have had some good papers, but 
the most of the members will receive no benefit from the meeting 
except what they get by reading the report, six or eight months 
later. Rut if we make the next meeting a legislative meeting 
and notify all county surveyors, city engineers and engineers in 
general that we have some definite object in view for the next 
meeting, that we are going to meet to consider these bills, giving 
them outlines of the same, then we may possibly have some attend- 
ance at the next meeting and be ready for the legislature the 
year following. 

At the present we have no bills prepared to start w-ith, and 
the legislative committee will not have time to do anything: 
but it will have time to draft outlines of bills to be j^resented 
to the secretary, by him worked \\\> and used for the next meeting. 

That suggestion I made for the good of the Society as well as 
for the good of engineers in general. 

The Chair: There is one bill which would probably be 
better to be pushed at this session, but the others would be 
better deferred as Mr. Kemmlcr suggests. The bill of Mr. 
A was thoroughly gone over, objectionable features elim- 
inated, one or two things added, and it could be jnished right 

ahead now with Mr. A 's support. As to this matter of 

keeping up of decennial plats, 1 <lon't know as it needs an action 
of the Society, as it once endorsed the bill. 

Mr. -Kline: 1 move that the Legislative Committee take 
this matter in hand along the lines suggested by Mr. Kenunler, 
and furthermore assist the Secretary l)y their elTorts to secure 
the attendance of surveyors and engineers of the state at the 
next meeting by calling attention to the fact of such possible 
business to l>e transacted and exciting an interest in that way. 

The attendance should be increased and I believe this com- 
mittee could assist the Secretary in acc()mj)lishing it. 

Motion seconded by NTr. Kemmlcr. Carried. 

Upon motion of Mr. Kline, meeting adjourned. 
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Report of Treasurer. 

REPORT OF TREASURER. 

Receipts. 

Balance on hand $9 99 

Sale of reports 1 00 

Dues and fees 209 00 

Advertisements 117 38 

Total $337 37 

Disbursements. 

Printing, engraving, etc $193 40 

Stamps 32 00 

Freight , expressagc and drayagc 23 08 

Stenographer 53 50 

llann & Adair, on account 25 0<.> 

Balance on hand 9 79 

Total $337 37 

Due on printing 1899 report $152 31 

Due on printing 1901 report 146 94 

Due from advertisers 188 50 



Report of Committee on Public Highways. 

WM. II. KVKRS, CHAIRMAN. 

1 must apologize to my fellow-members on this committee 
for not commimicating with them concerning the above report, 
but it was not until less than thirty days ago, that I was notified 
as to the membership of this committee. 

[ find upon careful inquiry that no county has taken ad- 
vantage of the General Law i)assed two years ago by our legis- 
lature. f(^r the improvement of State and County roads. 

Our Coimly Commissioners have always favored the proper 
surfacing of County roads, and al)out eight years ago, secured the 
passage of the so-called Pudney Road Law, wdiich was later de- 
cared unconstitutional by the Supreme Court, but not until they 
had succeeded in improving about sixteen miles of roads. 

So popular were these improvements that in 1900, Section 
4637 of the Revised ^Statutes of Ohio was supplemented (see 
Ohio Laws, 94-366), which will improve all of our highways, 
on a basis providing equitable taxes, and special assessments ac- 
cording to benefits only, and to get a clear interpretation of the 
law, our Citizens' Protective Association made a test case of 
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some technical phase of the bill, and carried the case to the 
Circuit Court of Cuyahoga county. 

Our Commissioners being so fortified levied a general tax 
of one-half mill, providing a fund approximating $90,000.00 per 
year. 

With this fund as a nucleus, we have under way the follow- 
ing improvements, the work of one year. All work is done on 
Petition, signed by at least a majority of the foot frontage on 
any County or State road and the Commissioners may do any 
one, or all of the following: 

1st. Cause the County Surveyor to establish a grade along 
the road. 

2d. Cause said road to be widened, or altered to a width 
not exceeding 100 feet, as recommended by duly appointed 
Viewers. 

3d. Grade, drain, curb, pave or macadamize said road. 

The County Commissioners are constituted an assessing 
board, and have levied on the adjoining property of our various 
improvements, from 30% to 60% of the total cost of the same, 
according to benefits, paying the balance of the cost of the work 
out of the County Treasury. 

Notice of assessments must be published three consecutive 
weeks, and all written objections are equalized by three disinter- 
ested property holders, appointed by the County Commissioners. 

When the assessment, is confirmed by the County Commis- 
sioners, the same is complete and final, and the County Auditor 
shall place the same on the tax duplicate, payable in ten annual 
installments, as other taxes. 

When the amount of the first installment is paid in, the 
Commissioners are authorized to issue notes of the county for 
the balance of the expense of the improvement, and can then 
proceed to contract the work as may be subscribed by law. 

SCHBDC7LE OF ROAD IMPROVEMENTS I < CUYAHOGA COUNTY FOR YEAR 1902. 





Length 
of Im- 
prove- 
ment. 


Kind of Improvement. 


Is 


2i 

I- 


if 


Detroit St 


3 miles 

VA " 
2% '• 
7 " 


Grading, Draining. Curb- 
ing, Brick Paving or 
Asphalt 


$116,600 00 

51,000 00 

51,4rO 00 
36,428 00 

76.460 00 

77.:.00 00 

1.510 00 


$69,071 33 

^,937 75 

30.1M3 62 
22,802 70 

:«A'» 67 

ti.5.507 42 

lint) m 






$47,528 67 


Miles Ave 


Grading. Draining. Curb- 
ing and Brick Paving.. 

Grading. Draining. Ctirb- 
ing and Brick Paving.. 

Grading and Planking.. 

Grading. Draining and 
Bituminous Macadam. 

Grading and Draining .. 

Grading 


Noble Road 

N. Woodland Rd.. 
SUteRd, 

Euclid Road 

Kraft Hill 


17,062 25 

20.506 38 
13,62;-) 30 

41.924 33 
u,\m r>8 
l.l.iO 00 






ToUls 


20 miles 




5410.948 00 ! $2.57.178 49 | $153,769 51 
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General Specifications for the Improvement of Roads in 
Cuyahos:a G>ttnty^ Ohio* 

GENERAL SPECIFICATIONS. 

GRADING AND SUB-GRADING. 

The Streets, including roadway, intersections, approaches and 
drains, shall be graded to such grades as shall be given by the 
Engineer in charge, and according to the cross sections on file 
at the office of the Board of Commissioners. All excess of exca- 
vation not needed in adjoining embankments must be hauled by 
the contractor to such points as directed by the Engineer, within 
one thousand (i,ooo) feet of the limits of said excavation. 

Before laying the foundation, and after the curbstone has 
been set, the subgrade shall be well rolled with a roller weighing 
not less than seven (7) tons, until the subgrade conforms to the 
finished crown of the pavement. 

After rolling and before placing any material on the road- 
way the grade shall be tested by the Engineer, and if any places 
are found higher than the subgrade line, such places shall be 
brought to the true grade, and if any places are found to be lower 
than the subgrade line, the depressions shall be filled with gravel 
at the contractor's expense, unless where spongy or soft material 
is encountered in the subgrade, the contractor shall remove the 
same upon the order of the Engineer, and such space shall be 
filled with gravel or broken stone for the price bid per cubic yard 
of broken stone furnished and laid. 

Tlie price bid per cubic yard of excavation in grading and 
subgrading shall include the excavation and removal of all earth 
of every kind, and all rock, shale, cinders or boulders, as no classi- 
fication will be allowed under this contract; also the removal of 
all stumps and the grubbing out and removal of all underbrush 
and all trees three inches or less in diameter one foot above the 
ground. 

EXCAVATION IN TRENCHES. 

The contractor shall open trenches of such depth, width and 
cross section as indicated on plans, and no allowance will be 
made for additional widths, unless w^here ordered by the Engi- 
neer. Such surplus material excavated from trenches'as indicated 
by the F.ngineer as not needed in back filling shall be removed by 
the contractor to such i)oints as may be directed by the Engineer, 
within one thousand (1,000) feet of the place of excavation. 

The price paid p(!r cubic yard of excavation in trenches shall 
include the cost of all excavating and removal of surplus materia!, 
as specified above. 
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EMBANKMENTS. 

All embankments required within the limits of the improve- 
ment shall be made with soil free from shale or other objection- 
able material. All embankments must be thoroughly compacted 
by rolling in six inch courses, and must be built up at least one 
foot above the finished grade of the road. All adjoining slope 
rights must be made ij to i. 

The price bid per cubic yard of embankment in grading 
shall be the entire cost to the county of furnishing all material, 
rolling and labor required to make the necessary fills and pro- 
tecting slope rights. 

DRAINS AND SEWER PIPE. 

After trenches have been opened as above specified, the con- 
tractor shall place the drain tile or sewer pipe of the size ordered 
by the Engineer, with open joints upon two (2) inches of coarse, 
acceptable sand or gravel for French drains. He shall then 
completely fill said trench with screened slag or stone, free from 
all dust, and of a one ( i ) inch mesh, and carefully compact the 
same by hand tamping with a paver's rammer to the satisfaction 
of the Engineer in charge. All pipe must be equal to the first 
quality of Akron Vitrified Sewer Pipe and must be laid to the 
hnes and grades given by the Engineer. The price bid per 
lineal foot of sewer pipe and specials furnished and laid shall 
include the cost of laying the same on a bed of sand or gravel as 
above, but all stone laid in French drain will be paid for accord- 
ing to the price bid per cubic yards. 

CATCH BASINS. 

Catch basins shall be built where directed, according to the 
attached plan, They must be built of hard sewer brick and 
mortar, composed of one part of Saylor's or Sandusky Portland 
Cement and two parts of clean, sharp sand. The price bid for 
each catch basin complete shall include the cost of all excavation 
and back filling and disposal of surplus material, and the fur- 
nishing of all necessary labor, brick, mortar, cover and traps 
as indicated on plan. 

CONCRETE FOR FOUNDATION. 

The concrete for foundation shall be either four (4) inches 
of Portland Cement concrete, or six (6) inches of Natural 
Cement concrete, at the option of the Board of Commissioners. 
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PREPARATION OF CONCRETE. 

Natural Cement Concrete — Cement, 

All cement must stand tests as follows: 

Specific gravity, not less than 2.7, and shall leave a residue 
on a No. 50 sieve, not over 5 per cent. ; on a No. 100 sieve, not 
over 15 per cent. ; on a No. 200 sieve, not over 35 per cent. 

Briquettes shall have one square inch of breaking section 
and must develop the following breaking strengths: 

Sand Briquettes (i of cement to 2 of sand by weight). 
Age, 7 days (i day in air and 6 days in water) ;, strength, 75 
pounds. Age, 28 days ( i day in air and 2^ days in water) ; 
strength, 125 pounds. 

Neat Briquettes: Age, 24 hours (in water after hard set); 
strength, 70 pounds. Age, 7 days ( i day in air and 6 days in 
water) ; strength, 130 pounds. Age, 28 days (i day in air and 
2y in water; strength, 200 pounds. 

Sand. 

All sand shall be coarse, sharp, silicious sand, free from loam, 
organic matter and other impurities. It shall pass a No. 10 
standard testing sieve (10 meshes per lineal inch), and not less 
than 30 per cent, shall be retained upon a No. 30 sieve (30 meshes 
per lineal inch). It shall be stored upon the work upon suitable 
wooden platforms. 

Stone or Slag. 

All material for concrete shall be hard limestone or machine 
crushed slag acceptable to the Engineer. All stone or slag used 
for concrete shall be of a ij inch mesh, free from all dust and 
fine material. All stone or slag must be wetted before being 
mixed with the mortar. 

fVater, 

All water used in the construction of this contract, or for 
the cement filling, concrete, or for keeping the same wet, must be 
obtained at the contractor's expense. 

Portland Cement Concrete — Cement. 

All cement must stand tests as follows: 

Specific gravity, not less than 3.0, and shall leave a residue 
by weight on a Xo. 50 sieve, not over i per cent: on a No. 100 
sieve, not over 10 per cent.: on a Xo. 200 sieve, not over 30 
per cent. 

It shall not contain over 4 per cent Magnesia (Mg. O.) and 
it shall not contain over i.t^; per cent, of Surphuric Anhydride 
(S. O3). 
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Briquettes shall have i square inch of breaking section, and 
must develop the following breaking strengths: 

Xeat Briquettes: Age, 24 hours (in water after hard set) ; 
strength, 125 pounds. Age, 7 days (i day in air and 6 days in 
water) ; strength, 400 pounds. Age, 28 days (i day in air and 

27 days in water) ; strength, 550 pounds. 

Sand Briquettes (i of cement to 3 of sand) : Age, 7 days 
(i day in air and 6 days in water) ; strength 125 pounds. Age, 

28 days ( I day in air and 27 days in water) ; strength 200 
pounds. 

Natural Cement concrete shall be composed of i part of 
natural cement, sand 2 parts and 4J parts stone, and Portland 
Cement concrete shall be composed of i part of cement, sand 3 
parts and 6 parts of stone. All concrete may be machine mixed 
but the method used for determining the volume of the various 
ingredients therefor must be approved by the Engineer, and the 
concrete must be deposited in the work in such a manner as not 
to cause a separation of the stone from the mortar. Should such 
separation take place the concrete must be turned by hand in the 
subgrade upon a tight platform, until the mortar is evenly incor- 
porated with the stone, and then shoveled directly to the points of 
final deposit and thoroughly rammed in place. Between the ist 
of June and the 15th of September all concrete laid, shall be 
kept throughout wetted between 10 A. M. and 4 P. M. of each 
day until the Engineer declares it in condition to receive the sand 
cushion or binder course. 

BRICK COLVERTS. — EXCAVATIONS. 

The contractor shall excavate the trench a uniform width at 
least two feet wider than the outer diameter of the sewer. The 
excavation made, must be protected where necessary by suitable 
sheet piling and bracing, in a manner satisfactory to the Engi- 
neer. All sheeting and bracing to be furnished by the contrac- 
tor and paid for per cubic yard of excavation in trenches and 
subgrades, which price will also include the removal of all surface 
and storm water that may be encountered, so that all brick 
masonry can be laid in air, and all water kept from same until 
the mortar has sufficiently hardened, so as not to be injured by 
running or standing water. 

BACK FILLING. 

Before removing the centers of the newly built arch, the 
contractor shall fill and thoroughly compact earth over the same 
to a depth of at least two feet above the crown of the arch. All 
back filling to be thoroughly compacted in one foot courses, all 
to be done at the price bid per cubic yard of back filling over 
culverts. 
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SHALE BRICK MASONRY. 

The inner ring of the culvert shall be lined with shale brick, 
vitrified all the way through, of an absorption not to exceed 6 
per cent, by weight laid in full beds and joints of mortar, com- 
posed of two parts of clean, sharp, acceptable sand, and one part 
of Saylor's or Sandusky Portland cement, the beds and joints to 
be made in one operation as the bricks are laid, face joints not to 
exceed one-fourth inch. 

The price bid per cubic yard of Shale Brick Masonry shall 
include the cost of all labor, brick and mortar required to lay 
the inner rin^ as specified above. 

SEWER BRICK MASONRY. 

The wing walls, and outer rings of the culvert shall be 
built of hard burned sewer brick of standard size, of an absorp- 
tion of water not to exceed 15 per cent, by weight, laid with full 
beds, and joints of mortar composed as specified above for the 
concrete. The price bid per cubic yard of Sewer Brick Masonry 
shall include the cost of all brick, mortar, inverts and centers 
required to build the culvert according to plan. 

MANHOLES. 

All manholes shall be built of the design as indicated on plan, 
of hard burned sewer brick of standard size, and mortar as speci- 
fied for Shale Brick Masonry. 

The price bid for each Manhole complete, shall include the 
cost of all brick, mortar, iron steps, iron coyer, and labor required. 

TRKKS. 

All trees more than three inches in diameter measured one 
foot above the groimd ordered removed and destroyed, shall be 
paid for at the price bid per tree grubbed out and destroyed. 

CL' RUING. 

All old curbini;: found within the limits of the work shall be 
taken up and removed to such points as the luigineer shall direct. 

Curbing to be set wherever ordered and to be of the best 
quality of I>erea, Amherst or ICast Cleveland white sand stone 
5 inches thick and not less than 20 inches deep, or less than 4 
feet long; stones to he flat tool or crandle dressed to a straight 
line, and to a } inch bevel in ^xn inches, and to a uniform thick- 
ness of 5 inches, and brought to a straight line on top and face 
by the use of a straight Qi\\:^Q. Stones to be taken out of wind 
and to be cut with a % inch tlat tool, draught on upper edge of 
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face, stones to be set with close joints, at least lo inches on ends 
and face not more than ij inches slack at the bottom on each 
end, to the true line and grade of the street and settled into 
place with a paver^s rammer, and the earth in front and rear 
tamped with a heavy hand tamper to the full depth of the stones. 
Medina curbing to be jointed and set as directed around curves 
and corners at same price as for straight work. Curb to be 
dropped 4 inches at all driveways, unless otherwise ordered. 

All stone must be set with closed joints upon four inches of 
slag or limestone as specified above for French drains to the true 
line and grade of the street with six inches of slag or limestone 
as specified for French drains behind the curb and settled into 
place with a heavy paver's rammer up to within four inches of 
the top of the curb. Curb to be set and jointed around curves 
at same price as for straight work. 

The price bid per lineal foot of 5 inch by 20 inch curbing 
set, shall be the entire cost of all trenching, back filling, dressing 
and setting of curbing as specified above. 

BRICK PAVING. 

The street including all intersections and approaches shall 
be paved with acceptable brick of a uniform size, at least 3J inches 
by 8^ inches by 4 inches. Brick must be made with slight pro- 
jections on the sides and shall be laid on edge, in courses as 
directed by the Engineer in charge, upon a sand cushion at least 
one inch in thickness. Adjoinine^ courses must break joints at 
least three inches and every fifth course must be straightened by 
using a wooden bar and sledge hammer. After the paving has 
been laid, it shall be rolled by a roller weighing at least 7 tons, 
and then rammed with the hand tamper as specified above and 
brought to the true crown and grade of the road by the use of a 
straight edge. 

CEMENT FILLING. 

All joints must be filled to their full depth by a mixture 
composed of one part either Saylor's or Sandusky Portland 
cement, and one part clean, sharp lake sand of an approved 
quality. The cement and sand to be thoroughly mixed dry, in 
a proper box, and then only enough water shall be added to make 
the grout of a fluidity when thoroughly stirred, satisfactory to 
the Engineer. After the pavement has been thoroughlv wet, it 
shall receive at least two separate applications of the mixture, 
quickly swept into the joints of the pavement, until the joints 
shall remain full to the top. Two hours after the grout filling 
the pavement shall be covered with a light dressing of clean 
sand, which with all other accumulations shall be removed by 
the contractor at his own expense at such time as the county 
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shall direct. The contractor to be liable for all damages which 
may be incurred by wagon traffic or in any other way. 

GUARANTEE FUND. 

All work done under this contract shall be guaranteed by 
the contractor, and there will be retained by the county from 
the amount due upon the final or from any previous estimates, 
at the option of the county, a sum of money equal to ten (lo) 
per cent, of the total amount of work done under this contract, 
which amount shall be retained as a guarantee upon the part of 
the contractor that the workmanship and materials furnished 
under these specifications are in all respects as herein provided, 
and that the improvement will remain in good and perfect con- 
dition for and during the period of five years, from and after 
the day of the payment of the final estimate under these speci- 
fications. The contractor shall also preserve the wearing surface 
in good condition acceptable to the Board of Commissioners 
during a i)eriod of five years beginning at the expiration of the 
above fri^arantee and covering a period of five years thereafter 
at the price bid per square yard per year. 

WHERE DEPOSITED. 

Said amount retained shall be deposited by, and in the name 

o{ together with a statement of the intent and 

purpose thereof, with such l>ank as the may by 

rest>lutitin tledare. and all interest and dividends accruing thereon, 
shall he consitlerod as a part therei>f ; all of which shall be used 
in the manner hereinafter set forth. 

1 All.rRK Ti> MAKE REPAIRS. 

It at any time said contractor shall, within five days after 

receiving noti^v from the so to do, fail or 

neglect to make re|Kiirs to the improvement or any part thereof, 

.IS herein provided, then s;ud may without 

tmther notice provved to make such repairs or cause the same to 
be done, and the vost iM' this work together with the cost of all 

nisjVvMion that deem necessar>* in connection 

theivwitb. shall bo v harmed to and deducted from the guarantee 
ftmd 

Km KN OK i^rVKANTKE FUND. 

In vMv, tlu vor.naoior sb.a'i make all repairs and renewals 
whul^, n\,»\ bvVo:ne novvs>aT\ muier this c\^ntract and guarantee, 
.iuvi ua\v^ v,\^i !r,VjMo\<:r.o:ri in i:\v\l and jx^rtect condition, ac- 

V V p'laMv^ tx^ ;)u a: the expiration of said 

v:\i.na\Uvv. tlun \v.\^:^. :V.c e\pira::on of the term of guarantee, 
>a^i ,;:r.x^;*,;\: x^; vivjx^sr. wit^. a'.; aocnievi interest thereon, less 
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any expenses which the county may have incurred in connection 
therewith, shall be paid to said contractor as full payment of 
any balance due on said contract and improvement as herein 
provided. 

— 1902 — 



Report of Q>mmittcc on Civil Engineering. 

BY L. A. DILLON. 

To the Ohio Society of Ciznl Engineers and Surveyors : 

As a prelude to the report of the committee on civil engineer- 
ing it is the desire of this committee to call the attention of the 
society to the fact that owing to the wonderful advancement in 
our profession during the 19th century we feel incapable of 
dealing properly with a subject so broad in its meaning and 
covering so many departments of industrial life. By a gradual 
system of evolution the civil engineer is now a component of 
various subdivisions of industrial development, and these com 
ponents in the aggregate, are supposed to furnish the civil 
engineer. He is supposed to be conversant with every thing that 
scientifically transpires in the universe. He is, or should be^ 
a combination of the mechanical, the electrical, the mining, the 
sanitary, the hydraulic, the municipal and landscape engineer; 
a bridge and structural iron expert ; an' authority on all kinds 
of cement, stone and paving material and a past grand master 
in mathematics. While these subdivisions do not embrace all 
necessary for the engineer no doubt the members of the society 
will complete the remainder from personal experiences. While 
it is necessary for him to acquaint himself with the above sub- 
divisions it is also necessary for the engineer to invade the ranks 
of other professions and should be an authority on many questions 
of law, medicine (particularly as to the dissemination of disease 
by impure water, filth, etc., and the prevention thereof), geology 
and chemistry. We believe that no other profession requires so 
wide a range of knowledge and we therefore recommend that in 
the future this committee be subdivided into sections so that 
separate reports can be obtained and better results secured than 
from one general committee dealing with the subject as a whole. 

At the close of the 19th century practically and looking back- 
ward we notice the wonderful development that has not only 
taken place in our profession but in all other branches of indus- 
trial and commercial development and ask ** where will it cease?*' 
It seems only bounded by the ingenuity and intrepedity of man 
and in the case of the "Yankee" therefore it has no limits and 
the end cannot be foreseen. 
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The improvements made in the appliances used by the en- 
gineer are something wonderful and would be a fit subject for 
an article alone. The compass is obselete, and the transit- 
theodolite with its numerous attachments giving accuracy and 
completeness has taken its place. The heavy and cumbersome 
chain and links has been superseded by the convenient tape with 
its various attachments for accuracy. 

The civil engineer also is now in such intimate relations with 
the mechanical and electrical engineer that the lines defining each 
are very obscure. In connection w^ith the mechanical engineer 
and the industry' and intelligence of the American mechanic we 
are enabled to produce and deliver material with such rapidity and 
-economy that the old world stands aghast and trembles for its 
future commercial welfare. The American engineer has, by the 
scientific application of his knowledge, the ingenious use of 
machinery and the skill of the mechanic, successfully competed 
with the production of European countries so that at the present 
time, bridges, locomotives, structural iron and machinery of all 
descriptions are now being exported from this countr>' to the 
domains of Great Britain. Germany. France and other foreign 
countries, and a large and increasing trade is with our South 
American sisters. This superiority of the American people has 
so aroused European countries that the rulers themselves are 
personally investigating the reasons thereof and seek a remedy 
therefore. This committee desire to impress upon the members 
the im^K^rtance oi his profession and request them to at all time 
seek the advancement oi its interests in the proper direction. 
We are prime factors in the development of the world. There 
no doubt has been times in the career of ever>* one of us when we 
felt that our otTons wore not propcrlv appreciated or our motives 
misconstrued, but an honest straightforward course cannot fail 
but win ovontiialiy. At the present time the civil engineer is 
consulted by the capitalist ere be inve.sts his money and the deci- 
sion of the en5c:inoer is nnal with him and up«:>n that decision rests 
vast ox|xni!iiures of tnoiuy and the ilevelopment of communities. 

lnas:v.uoh as the oou:!iiittee on civil engineering is of many 
years staiuliui;. r.o .:. ub: the s.V'.ety has l>een fully informed as to 
i:is:v rioa! v!a:a far -.> ro Ov^:r;p'.ote\ and intelligently no doubt 
iImv. vr^v.M ' vi !U' a: :V.o l:a:: !s of this committee. Therefore 
v\ iv.i!*^ .!. \\v, :v^ :l:o ; ro>v:v, a-^/. !i::ure. and Kv^king back to profit 
trv:v. !v^s '. N . • o\'.ht.v-.\. >: . i:'..: Iv the aim oi all members. 
ri.o :m>: \va: !\i- \\':!'c--Cv- : 1:0:' v f interest. The able repre- 
sov.:a:!\c> v • ::vn •. r^tvs-\ '-. v. t'.v trp*. y of the government has 
viv^r.v !v.. :\ !«! Ha\a!\i :: :Vc vrcvv!::ion of death and disease 
th.au V.as Kvv, vi. v,o :V:\ ucV^ av.\ v :!:cr aiciency vrioT to 1752. The 
\"'v'v.v\i- -M-^ .tav:.^:vr *m< \a'^:•,:i^^-Cvl !'.:> European compe- 
titNM "v. t>.v' V ;\v. 'varkc: v"v>'^-:v :Vc :ao: that our emptoyes are 
Kitvv iv.'v! rva',> ot viart'c :•*. struotural iron and cement work 
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are performed that a few years ago would have been considered 
impracticable, but nothing is done without accurate data and 
ever confident that results will be absolute and satisfactory. Elec- 
trical power transmission with heavy voltage and distance that 
seems incredible marks a distinct stride in electrical progression. 
The mammoth subway construction with the difficulties encoun- 
tered in New York city is one of the wonders of the age. Foun- 
dation construction and the design of structural iron work for 
^*sky scrapers'' has given opportunity for great skill and ingen- 
uity. The sub-marine boat and the dirigible balloon now seem 
practicable and with their complements of war and the aid of 
chemistry render it possible to destroy the greatest battle ships 
and vast armies at one fell blow and will be an important factor 
in establishing' peace universal without the necessity of conven- 
tions. The ship canal now before congress and passed by the 
house by a practically unanimous vote will be our greatest factor 
in commercial development and a powerful aid in time of war. 
Wireless telegraphy is now on the threshold of the world seeking 
admittance and in the hands of the wizard Marconi success seems 
certain and its possibilities cannot here be estimated. 

Notwithstanding our wonderful progress however, there 
are numerous unsolved problems that confront us and a step 
toward their solution would be the formation of special com- 
mittees by this society with the idea of reporting to us the 
results of their investigations. Perhaps to us the most important 
fact is (while it may not require a committee to investigate) 
is that our efforts are not sufficiently appreciated or protected. 
We spend continual years of study in attaining know^ledge and 
applying it to the public good. Our motives are criticized when 
not in touch with the powers that be or when our opinions do 
not respond to the popular chord. Unfortunately many of us 
secure our living by political preferment and while at all times 
open to just criticism we are frequently made the victim of par- 
tisan malice despite our best efforts. 

For the municipal engineer much confronts him. The 
growth of American cities has been something wonderful. He 
is supposed to know cvcr}^thing from a hand saw to a transit. 
To him we must look for our municipal development. He must 
carefully consider all the phases of municipal life that apply to 
his profession. Upon his judgment and discretion depends the 
expenditure of much money judiciously or uselessly. The ques- 
tions of sewage and garbage disposal, water supply, grade cross- 
ings of railroads, effects of the single trolley on water and gas 
mains and the regulation of electric roads are all of vital import- 
ance. The greatest problem perhaps is the best, most durable, 
healthful and economical street pavement. 

To the general engineer attention is called to the wonderful 
advancement in all industrial development particularly in the 
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mechanical and electrical world to which we are closely allied. 
Urban and interurban roads are on all the main streets and roads 
of this and other states. Their inception and construction have 
called into play the greatest constructive and executive ability 
of the civil engineer and so far as inter-urban roads are concerned 
they are still in their infancy. The uses of structural iron and 
cement has been daring but with new appliances and discoveries 
it is possible to foresee their future uses in the hands of an ingen- 
ious investigator. The growth of the country points out to rail- 
roads the necessity of better track construction to insure safety 
and speed, even though the changes be in cities and enormous 
sub-ways be necessary to relieve the congestion of traffic. Ex- 
perience has demonstrated to electrical companies the desirability 
of a multiplicity of wires in cable form and laid in subways, 
rendering them less liable to disturbance by the elements and 
beautifying the city by the removal of unsightly poles. Mam- 
moth irrigation plants for the reclamation of arid plains into 
fertile fields is a great feature in our western country. The 
tendency of State Boards of Health to prevent the sewage pollu- 
tion of streams and water supply has called into requisition a 
scientific disposal of sewage and these same boards in the inter- 
ests of public health further and promote so far as possible the 
destruction of garbage. 

In conclusion, while the close of the 19th century gives evi- 
dence on every hand of the wonderful advance of the world in 
every way and largely through the instrumentality of civil 
engineers, there will be still further advancements even in the 
next decade that are not dreamed of in our philosophy. To meet 
these demands will require our greatest ability and the earnest 
co-operation of all engineers working for one objective — the 
common good. 



nV MR. K. A. KEMMLKR. 

An .American definition of A Civil Engineer is: *'A man who 
can do well for one dollar what anybody can do somehow for 
double the money." 

Civil I^ngincering then, from this j^oint of view may be said 
to he the art of making a dollar do the greatest possible amount 
of work for its owner. 

Civil luigineers of the past have not always shown the proper 
regard for the relation between the cost and earning power of 
works designed by them, to some extent perhaps, because the 
luiginecrs themselves were not financially interested in the pro- 
jects, and because they wanted these works to remain as monu- 
ments to their skill, no matter what thev cost. 
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Through such lack of consideration for the business end of 
a project, works have been constructed, which could now be re- 
placed by substitutes, equally as good, for one-half the money. 

This is not Civil Engineering in the true sense of the word. 
The Engineer of today must be a man of business as well as a 
technologist. One of the first considerations which claims his 
attention is that of the resources of the company or corporation 
to which he is selling his time and skill. 

A city of 50,000 inhabitants, and a tax duplicate of 
$10,000,000 could hardly afford a water-works system, including 
a pumping station built of marble on an equally expensive site, 
while with a duplicate ten times as large, such a station might 
be erected with the greatest propriety. 

The past year has been productive of a number of changes 
in the direction of better engineering from this point of view. 

The agitation for better roads has disclosed the fact that 
many of the highways constructed in the past have been too ex- 
pensive to become popular. In order to convince the land-owners 
that macadamised roads would be to their advantage you must 
show them that they will be good investments. Roads which 
cost $15,000 per mile are a poor investment in any country, but 
reduce the cost to $500 or $1,000 per mile, and make them serve 
the same purpose, and you will appeal with some measure of 
success to those who pay the freight. Roads are being built in 
New Jersey and Massachusetts under State Aid which are said 
to fill all the requirements, with road metal but 3-5 inches thick. 

In the line of street paving there has also been some advance 
in this direction. Warren's tar-macadam and Whinery's asphalt- 
macadam, substitutes for asphalt roadways, are claimed to be 
equal to, and in some respects superior to, the standard asphalt 
pavements of today, with the cost of the wearing surface reduced 
one-h-alf. Warren's pavement has been laid in some quantities 
in northern latitudes during the year, and appears to meet the 
popular demand. 

In the construction of impounding dams there has been a 
decided departure from the time honored methods, in the case 
of the Redridee Dam across Salmon Trout River in Northern 
Micnigan. The work was commenced in June, 1900, and is now 
nearing completion. It is 1006 feet long and has a maximum 
height of 74 feet. It has a gravity section, the lower part being 
concrete, the upper of steel trusses and plates. 

It borders almost on Engineering heresy to oflfer any critisism 
on the present standard solid dam section, or to depart from the 
same in design and construction. And yet the solid masonry 
dam is not above criticism, at least, as heretofore constructed. 
Four such dams have failed within the last six weeks. The 
failure of the Austin dam is still fresh in our memory. The 
defect of the solid masonry dam is the excessive quantity of 
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good material, doing little work, so that while the nominal factor 
of safety may be three, it ranges all the way from i to looo, 
while the material is all of the same strength. A section so de- 
signed that every part receives as nearly as practicable its pro- 
portionate share of stress seems to be demanded by the spirit of 
the times, for it would be just as efficient as the usual section, 
and more economical. 

The Chicago, Milwaukee & St. Paul Railway has during 
the past year used a burnt soil ballast, which they claim is equd 
to broken limestone or slag, and better than gravel, prepared 
at a cost of 32 cents per cubic yard. 

In the construction of sewage filters money has been saved 
in a number of instances, by using furnace clinker or locomotive 
cinders instead of sand. Whether this has been in line of true 
economy or not, is too early to decide. It is true that some of 
the coke filters used in England during the past few years have 
clogged up, or disintegrated, but the same has been true of a 
number of sand filters. 

There has grown a decided sentiment against the use of 
septic tanks in England during the year. The sludge problem 
seems not to have been disposed of, as was at first expected. 
While it was reported at first that the tanks annihilated everjrthing 
organic, even rubber lxx)ts, recent results indicate that less than 
one-half of the sludge is eliminated. 

We note the growing sentiment in favor of national aid, 
for irrigation in the arid lands. Congress is expected to act 
favorably upon this proposition during the present term. 

What has been reported to be an unlimited quantity of min- 
eral oil of asphaltic base has been discovered in Texas, promising 
to revolutionize the cost of asphalt paving, and fuel in a local 
way. 

The passage of a bill for the construction of an inter-oceanic 
canal across the isthmus seems now assured. It is to be hoped 
that no false sentiment will control the selection of the route. 
At present the Panama route seems to be in the ascendency, and 
if no lej^al international obstacles are encountered, it is possible 
that this route will finally be adopted. 

As far as we have been able to learn no Civil Engineers are 
at present out of employment, and the coming season promises 
greater activity than ever before. 

E. A. Kemmler^ 
H. M. Gates, 
L. A. Dillon, 

C. A. JUDSNO, 

J. A. Hanlon. 

Committee. 
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Report of Q>mmittcc on Land Surveying. 

C. M. GORDON, CHAIRMAN. 

Mr. President and Brother Members: 

We have all, at soitie time, had trouble in ascertaining the 
correct line of Land Surveys and establishing the exact corners 
of the Land in dispute. In such cases the Surveyor is placed 
in the same position between the adjoining Land Owners, as the 
Judge is before the witnesses and then finally chooses according 
to the field notes that have been handed down from the first 
Survey. If the Line surveyed coincides with the views of the 
interested Parties, they are all well satisfied. If not they will 
take the matter to Court and will settle their differences bjr call- 
ing witnesses to the supposed Line that was regarded as a correct 
one and in a majority of cases the Judge will decide according 
to the occupancy of the disputed territory. 

The County Surveyor's Office should be one of record and 
he should examine each and every deed of Land before the 
Auditor should transfer the same for record and if found correct, 
he should endorse the same. 

A true description of Land is one which gives the boundaries, 
so as to plat and join all the corners correctly. The angles should 
prove and the acreage so recorded' should correspond with the 
acreage given in the old record. If surveyed by an unauthorized 
Surveyor, the County Surveyor should calculate the acreage and 
certify to the amount, tne Township, number of Survey and inj 
whose name patented. Water courses should be given in each 
description for each tract of land including the number of said 
tract, as it has been subdivided from the Original Grant. If 
•found accurate in the above requirements, then the Surveyor 
should endorse the deed, so the Auditor could transfer it to the 
Recorder. 

During my emcumbency of Office, I found that the office 
of County Surveyor and the County Engineer's office should not 
be one and the same, but should be two seperate and distinct 
offices. The County Surveyor is elected by the people and he 
should be at all times willing to attend to the wants of the Public. 
He should receive a Salary, as most of the Couty Officials do 
at present and all fees received by him should go into the County 
Treasury. As the laws are at present, the official duties of 
County Surveyor are only in form. There is no Attorney who 
pays the least attention to the Books, which the Surveyor keeps 
as they s^re not official records. 

I have found a great many instances where the Land Owners 
had more land than they had on the Tax Duplicate. I believe 
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all the Land in this County, (Brown) will average at least 4 
per cent as a net gain in acreage for the County and would place 
at least $400,000.00 on the Tax Duplicate. 

I as Chairman of this Committee, would suggest such legis- 
lation as would compel the County Commissioners of each County 
in this State, to employ a competent Surveyor to mark the 
Originai Corners of each of the Virginia Military Districts in 
their Counties, by sawed Free Stone monuments or cast iron 
posts, marked with the number of the Survey. All adjoining 
Land Owners who own land crossing such Survey Lines to make 
a seperate Description, when selling their land. All of these 
intermediate Corners to be marked by monuments of the same 
material, but of smaller size. If such a law was enacted, we as 
Surveyors would have some standing in Courts and could give 
each Land Owner his rights. In time to come all the disputed 
Lines would be corrected. 



Report of G>mmittee to Draft Resolutions on the Death of 
Mr. Edward P. Dickey. 

We, your committee appointed to draft resolutions on the 
death of Edward P. Dickey, of Warren, Ohio, beg leave to sub- 
mit the following report: 

IVhcrcaSy God in his wisdom has removed from us our 
fellow member and co-laborer in the Ohio Society of Surveyors 
and Civil Engineers, Mr. Edward P. Dickey, causing an irrepar- 
able loss in our membership; therefore, be it 

Resolved, That this Society extend to the bereaved family 
and friends its deepest sympathies in the loss of a true friend 
and worthy citizen ; and 

Resolved, That a copy of these resolutions be transmitted 
to the bereaved family. 

Homer C. Whitz. 
L L. Stinebai'gh. 

W. H. BOUGHTON, 

Committee, 

Mr. lulward P. Dickey was born in the City of Warren, 
Ohio. May 2C)X\\ 1847 ^^^^^ ^^'^^ ^^ Pittston Pa., May 29th 1901. 
His youth was spent in his native city. After graduating from 
the U'arrcn lli.i^h School he took a course in Union College 
at Schenectady X. Y., j^raduatinj:^ in 1870. He then accepted a 
position as Civil and Mining Engineer with the Pennsylvania 
Coal Company of Pittston Pa. which he held from 1870 to 1893. 
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He was appointed City Engineer of Warren in 1893, which office 
he filled till 1895 when he became general mine superintendent 
and engineer for the Butler Mine Company of Pittston, Pa. 
He remained with this company till 1897 when he again became 
City Engineer of Warren which position he held at the time of 
his death. He was united in marriage to Anna E. Ellithrop, 
of Edinburg N. Y., on April 23rd 1885 who survives him. The 
fruit oi this union is one boy and one girl, lx)th living. He was 
a member of the Presbyterian Church, and in politics was Repub- 
lican. Mr. Dickey was one of the substantial and reliable men 
of the City and was doing much toward the improvement and 
elevation of the town of his nativity. His worth as a citizen, 
his ability, integrity, and conscientiousness as an official, his 
affability as an associate, and his never failing courtesy toward 
the public, were qualities recognized and appreciated by all who 
came to know him. He became a member of the Ohio Society 
of Surveyors and Civil Engineers in January 1898. 
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Babst, C. W City Engineer Crestline Crawford. 

♦Bachtelle. Saml..Asst. Engr. State Board 

Pub. Works Columbus .... Franklin. 

Baillie, Jno County Surveyor Shawnee Perry. 

*Baird. E. C County Surveyor Dayton Montgomery. 

Baker, F. R Mining Engineer Athens Athens. 
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(h4 Mitchell Building. 
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Barker. Frank M. County Surveyor and 
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Beatty, J. G City Engineer Columbiana . ..Columbiana. 

Beatty. L. R Deputy County Surveyr. Van Wert Van Wert. 

Beck, A. A Deputy County Surveyr. Columbus Franklin. 

*Beckman, Louis. Manufacturer of Engi- 
neering Instruments.. Toledo Lucas. 

Beebe. S. D Surveyor Lakeside Ottawa. 

Beers, John Civil Eng. and Prin. En- 
gineering School Greenville .... Darke. 

Beightler, Wm. P. Surveyor Marysville . . ..Union. 

Bement. Samuel. . Civil Engineer and Sur. Toledo Lucas. 

\yily Willow Ave. 

Bennett, C M.... Chief Eng. C & M. V. 

Ry Zancsville .... Muskingum. 

Berbout. E. N.... Civil Engineer and Sur. Cleveland Cuyahoga. 

153 Hanover St. 

Berry, E". L Co. Surv. and City Eng. Ashland Ashland. 
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Bouscaren, G Chief Eng. Bd. of Trus., 

Com'ners of Water- 
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City Hall. 
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Brewer, I. C Civil Engineer and Sur. Sandusky Erie. 

Breyman. Chas. H Assistant City Engineer. Toledo Lucas. 

Briggs. A. C Bridge Engr. Champion 

Bridge Works Wilmington . .Clinton. 

Brinkerhoff, John. Civil Engineer and Sur.Wooster Wayne. 

Brommhall. Burt.. Surveyor Spencers Guernsey. 

Brown, George ..Draughtsman City Engi- 
neer's Office Toledo Lucas. 

Brown, Hiram ...Surveyor Urbana Champaign. 

Brown, J, A City Engineer Wilmington ...Clinton. 

Brown, Jay F Civil Engr. and Contr. ..Cleveland Cuvahoga. 

313 Electric Building. 

Brown, J. R. C . Assistant City Engineer. Gallipolis Gallia. 

Brown, W. F City Engineer Toledo Lucas. 

Brumbaugh, W. DCity Engineer Greenville Darke. 

Brunch. F. F Surveyor Elyria Lorain. 

Bryan R. A Civil Engineer Portsmouth . ..Scioto. 

^uck, John T Civil Engineer and Sur.Cardington ...Morrow. 

Buck, Thad. E. . . Countv Surveyor Mt. Gilead . . . Morrow. 

Buell, C. W Civil Engineer and Sur . Toledo Lucas. 

2(»o-2 N. 14th St. 

Buell, James K . . . Surveyor John'nville Trumbull. 

*Burgess, Clar. H. Civil Engr. and Contr. ..Cleveland Cuyahoga. 

29 Euclid Ave. 
Burke, M. D Civil Engineer Cincinnati ....Hamilton. 

404 Pike Building. 

Bushey, Chas Civil Engineer Shelby 

Butler, J. H County Surveyor Peebles Adams. 

Butts, W. H Ass't Eng. B. & O. R'y.. Cincinnati Hamihon. 

Buxton, C Chief Eng. T. & O. C. 

R'y Toledo Lucas. 

Cafferty, H. L. M. Civil Engineer and Sur. London Madison. 

Caldwell, J. N . . . U. S. Ass't Engineer. . . . Cincinnati .... Hamilton. 

Custom House. 
Cantrell, G. W... Civil Engineer and Sur.S. Brooklyn. .. Cuyahoga. 

Carlisle, W. A Civil Engineer Coshocton .... Coshocton. 

carothers. D. D... Civil Engr., Dept. M. of 

W., B. & O. Ry Cincinnati ,.,. Hamilton. 

Carpenter, E. J. ..Assistant U. S. EngineerCincinnati ....Hamilton. 

Government Bldg. 

Carson, Irvin Assistant City Engineer. Chillicothe ....Ross. 

Carter, Wm. J. ..Ass't City Eng., Sewers. Cleveland Cuyahoga. 

Cartwright, J. S. . City Engineer Ottawa Putnam . 

Cassil. A City Engineer Mt. Vernon .... Knox. 

Cassil, N. H Civil Engineer Mt. Vernon. . ..Knox. 

*Ccllarius, F. J. ..Assistant City Engineer. Day ten Montgomery. 

Room 8. City Building. 
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THE STANDARD 
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PORTLAND CEMENT 
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GERMAN 



ALSENS 
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Chamberlain, L. W Civil Engineer and Sur. Marietta Washington. 

Chamberlin, J. R.. .Civil Enpr (at O. S. U.) Tiffin Seneca. 

Chapin, L. E. Civil Engineer Canton Stark. 

Chase, R. D Civil Engineer and Sur. Sandusky Erie. 

Chessel, Geo Civil Engineer and Sur. Cleveland Cuyahoga. 

423 Cuyahoga Bldg. 

Cobb, Fred C Ass't County Surveyor. . Akron Summit. 

Coffin, J. N Civil Engineer and Sur. Cleveland . . . ..Cuyahoga. 

312 Perry Payne Building. 

Cogswell, F. F — Civil Engineer and Sur. Cleveland Cuyahoga. 

1167 Pearl St. 

♦Cole, Glen G. . . .County Surveyor Holmesville . ..Holmes. 

Cole, J County Surveyor Ravenna Portage. 

Collins, R. G Civil Engineer Zanesville Muskingum. 

Conklin, Frank ..Civil Engineer and Sur.P't Jefferson. .Shelby. 

Consaul, Frank I.. Assistant City Engineer. Toledo Lucas. 

Converse, H. J... .Civil Engineer and Sur. Plain City Madison. 

Conway, H. L — Ass't Eng. Water Works Cincinnati Hamilton. 

2510 Hemlock St. 
Cook, J. D Civil Engineer and Sur. Toledo Lucas. 

56 Law Building. 

Cooke, Edward C. Engineer Water Works. Cleveland Cuyahoga. 

822 Soc. for Sav. Building. 
Copeland, A. B.. Civil -:.ngineer and Sur.Geveland Cuyahoga. 

614 Cuyahoga Bldg. 

Core. I. P Transitman S. V. T. Co. Frankfort 

Cormar, H. L Ass't Eng. B. & O. R'y.. Zanesville Muskingum. 

Cormar, T. C Civil engineer and Sur. Zanesville Muskingum. 

Corns, H. C Civil Engineer and Sur.Ironton Lawrence. 

Correll, E. J Ass't Eng. B. & O. R'y., 

Ohio Division Chillicothe Ross. 

Coryell, W. C Civil Engineer and Sur.W. UnioH Adams. 

Counts, Charles ..Ex-County Surveyor P't Jefferson ... Shelby. 

Cowen, Clinton. . . Surveyor .-. . ..Cincinnati .... Hamilton. 

540 Main St. 

Cox, James L Deputy County Surveyor Brilliant Jefferson. 

Craig, Richard . . . Ex-County Surv ; Civil 

and Mining Engineer McArthur ....Vinton. 
*Craig, Samuel ... County Surv. and Engr. Wapakoneta. .. Auglaize. 

Cramer, Chas Civil Engineer and Sur. Shade Athens. 

Cronin, S. L County Surveyor Woodsfield . . . Monroe 

Cronley, J. C County Surveyor and 

Civil Engineer Lima Allen. 

Cully, Fred S County Surveyor Newark Licking. 

Cully George Civil Engineer and Sur.Geveland Cuyahoga. 

33 Blackstone Bldg. 

Curfman, Samuel. City Engineer Stcubenville . .Jefferson. 

Curtis, L. G Dept. M. of W., B. & O. 

R'y Zanesville .... Muskingum. 
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ESTABUfSHEO 18§3. 



THE T.F.RANDOLPH CO. 



Manuficlurflrtp Importtrt ind D«aleri In 



SURVEYORS' and ENGINEERS' 

liistniineDls ami Supplies 



And Sole Manuftcturttri of 

Randolph's Nine Patents. 



"no. 232 E. FIFTH ST. 

CINCINNATI, OHIO. 



TnstrumefLts of slU kinds carefully re- 
paired and adjusted at reasonable prices. 
Send for illtistr^Uec! Catalrti^-ue 




GEO. M. EDDY & CO. 




MEASURING 

TAPES 



or caTTOfi, LiNcn and stccl, ron all purposes 



sou IIAlnif*CTlJlt£l7^ OF 

PAINES UNITED STATES STANDA«0 STEEL TAPES. 

Aim* Sl«*4«r4 Wm*4 Mt«»ttrt»* <ia» •tgbtfa incb wi.dc, |t«du-fti«d e«cb Ten Pe€t ot mnjl 
UeniiVi d't«4FH Wilt iM« Ki»li#r Brnl Steel Tatc* ^^^^ve became «« ladupcciMMr | 
i^riivl* i»r tvttv Siit««ir9t, Kii(ii0«tf, ck ^J^^tTt%c' A SiKiidard ItrAtvre of cvntitffl- 
m^H Ltttf^ti i« r«ifu4»4 W« tfci^n t .^ : A-:ttnti:]a to o^f New lBip««v«d FLtlSIt I 
ItAmOLB m4 MCTHOII OT WiNOPtO yoR :^T1^EL TAf^S whists U ttiiiver«ftltr | 

345*353 CUSSEfi AVE^ BROOKLYN. N. Y. 
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Danenhower, C. N Civil Engineer Cincinnati Hamilton. 

1215 Jackson St. 

Dan ford, B County Surveyor Whigville Noble. 

Darst, B. F Civil Engineer and Sur.Shoups Sta Greene. 

Davis. C. B Assi't City Engineer Cambridge Guernsey. 

Davis, C. R Res. Eng. S. V. T. Co. . . .Carroll 

Davis, Chas S Civil Engineer and Sur. Toledo Lucas. 

♦Davis, Jno B... Civil Engineer and Sur. Geveland Cuyahoga. 

242 The Arcade. 

Davis, J. C Civil Engineer and Sur. Geveland Cuyahoga. 

Davis, J. D Ex-County Surveyor . . .Chester Hill. . . Morgan. 

Davis, M. L Civil Engineer Lisbon Columbiana. 

Davis. Solon Civil Engineer and Sur. Weston Wood. 

Davis. W. L Civil Engineer and Sur. Ironton Lawrence. 

*Davisson. F. M.. Civil Engineer and Sur.W. Manchester Preble. 

Dawley, W. M. . . Ass't Eng. B. & O. R'y- .Cincinnati . . . .Hamilton. 

*Dewitt, Chas. E. Civil Engr. and County 

Surveyor Pt. Clinton . . . Ottawa. 

♦DeMotte, R. K.. County Surveyor and 

Civil Engineer Eaton Preble. 

Denison, L. B.... Civil Engineer and Sur. Delaware Delaware. 

Dennick, Ed Draftsman, Mt. Vernon 

Bridge Co Mt. Vernon. . ..Knox. 

Dercum, Otto Civil Engineer and Sur. Cleveland Cuyahoga. 

362 Sibley St. 

Dermott. W. J Res. Engr. S. V. T. Co.. Canal Winches. 

Derrickson, G. M. Civil Engineer and Sur. Akron Summit. 

Deutsch, John Surveyor Ginton Summit. 

Devenish, R. J... Ass't Eng. Bd. of Trus., 
Com'ners of Water- 
works California .... 

Devereux, H Res. Ernn*. B. & O. R'y.. Cincinnati Hamilton. 

Devore, L. N Engineer Bellefontaine 

Bridge Co Bellefontaine. . Logan. 

Dick, H. B Chief Eng. P. & L. K. 

R'y Zanesville Muskingum. 

Dickens, E Civil Engineer and Sur. Pedro Lawrence. 

Dickinson, L. A.. Civil Engineer and Sur. Fremont Sandusky. 

Diemar, C. R County Surveyor Ironton Lawrence . 

Dike, J. S Deputy Co. Surveyor. . .Delaware Delaware 

*Dillon, L. A County Surveyor Hamilton Butler. 

Dimock, E. W. . ..Civil Engineer and Sur. Dupont Putnam. 

Dixon, J. R Civil Engineer and Sur. Orwell Ashtabula. 

Doak. A. S County Surveyor Winchester ...Adams.. 

Doane, L. W Civil Engineer and Sur. Zanesville Muskingum. 

Donham. David. . . Civil Engineer and Sur. Lindalc Clermont. 

Donnelly, J. F Dep. County Surveyor. . Montpelier ...Williams. 

Doty, Frauk City Engineer Middletown . . . Butler. 
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standard American 

Brand. 



THE ATLAS PORTLAND 
CEMENT CO. 
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Doty. George Civil Engineer and Sur.Edon Williams. 

Dougan, J. F Ex-County Surveyor . . . Pennsville Morgan. 

♦Dowler, J. W... County Surveyor Troy Miami. 

Dowling. Jos. L. ..Civil Eng. Buckeye Pipe 

Line Co Lima .Allen . 

Dowson, W. C — Civil Engineer Cincinnati Hamilton. 

2617 Cleinview Ave. 

Dumm, R. R Ex-County Surveyor . . . Wharton Wyandot. 

Dunn, J. J Civil Engineer Columbus Franklin. 

Dunn, Wm County Surveyor Zanesville Muskingum. 

Dwyer, Geo. H. . . Ass't Citv Engineer Marion Marion. 

Earnshaw, Jos Civil Engineer and Sur. Cincinnati Hamilton. 

Glcen Bldg. 

Eberhard, Julius. . City Engineer Wooster Wayne. 

Eckroad, E. D. . . C. E., N. O. T. Co Akron Summit. 

Edwards, E. M. ..Civil Engineer and Sur. Cleveland Cuyahoga. 

1309 Cedar Ave. 

Egerton, J. T County Surveyor Ironton Lawrence. 

Eldridge, Wm Surveyor Bartlett Washington . 

Eldridge, J. J Surveyor Bartlett Washington. 

Ellis, Jeremiah. . . (From Adams Co., O. . .Concord, Ky. 

Ells. Wm. B Civil Engineer Mt. Gilead Morrow. 

English, D. H Surveyor Defiance Defiance. 

Engle, Robert L.. Civil Engineer and Sur. Cincinnati Hamilton. 

1530 Westminster Ave. 

Eno, Frank H Ch. Draughtsman Dep. 

Pub. Imp Columbus Franklin. 

Estep, E. J Ass't City Eng., Surveys Geveland .... Cuyahoga. 

*Evers, Wm. H . . County Surveyor Geveland .... Cuyahoga. 

Faist. J. E Civil Engineer Hamilton Butler. 

Farmer, I. P Ex-County Surveyor . . . Lisbon Columbiana. 

Farbell, J. D Civil Engineer and Sur. Bedford Cuyahoga. 

Fauver, Lester ...Count^' Surveyor Elyria I^rain. 

Fawcett, Joseph ... Civil Engineer Carrollton .... Carroll . 

Fawcett, John. .. .Civil Engineer Kilgorc Carroll. 

Fawcett, Oscar. .. Surveyor Walnut Grove. Logan. 

Felter, Geo. W... Civil Engineer and Sur. Williamsburg .Clermont. 

Fenton, B. W Eng. M. of W., C P. & 

V. Ry Cincinnati ....Hamilton. 

Ferris, A. J Surveyor Cincinnati Hamilton. 

4i:.0 Pike Building. 
Fiedler, W. T. F.. Ass't Enp:., B. & O. R. R.Cincinnati . . . .Hamilton. 

Fishbaugh, A. W.. Co. Surv. and City Eng..Celina Mercer. 

♦Fischer, E. H... Civil Engineer and Sur.Lockbourne ..Franklin. 

Fisher, A. M Civil Engineer and Sur. Coshocton ....Coshocton. 

Fisher, J. E Civil Engineer and Sur. Bowling Green Wood. 

Fitzgerald, J Civil Engineer and Sur. Conncaut .. ..Ashtabula. 
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AKRON CEMENT 

(Star Brand! 



The Strongest Natural Hydraulic Cement Manu- 
factured in America. 



IN HFTY YEARS OF USE, HAS NEVER 
FAILED OF DOING GOOD WORK. ^ j« 



Union Akron Cement Co. 

Office: 14i Erie St., BUFFALO. N. Y. 



Couisvilk Cement 

Th€ undcrsigmd offers the foll&wing STANDARD 
BRANDS of LOUISVILLE CEMENT; 



Hulmc Star 
Speed Sta.r 
DJAmond 
AocHof 
Acorn 



Crown 

MiUODs' Choice 

Ea^le 

Fkg 

Bjywcf 

Globe 



Hod and Sbovd 
Arm and hkmmcr 
Be*t Foot 
Lion 
White Stif 



This Cement Has been in generM tMse throughout the West And South . 
tB30^ most of the public ^works H^^mg been constructed with it. Orders 
shipment to Jin^ p^rt of the country, by r^it or 'WMfer, ^U rtcei^ft prompt ^nd 
CMteful Attention. 

Sales for 1900 . . 2,543^000 Barrels. 



WESTERN CEMENT COMPANY, 

247 West Main Su LOUISVILLE. KY, 
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Fit2patrick, And.. Civil Engineer Fayetteville . . .Brown. 

Flickinger, H. V. . Cour.ty Surveyor Bucyrus Crawford. 

Force, John P Civil Engineer and Sur. Geveland Cuyahoga. 

504 Soc. lor Sav. Bldg. 
Force, John P Ass't Eng. Dept. Pub. 

Improvement Columbus .... Franklin. 

l^'ord Collin, Jr. . . Civil Engineer Cincinnati Hamilton. 

413 Vine St. 

Fout, Lafayette. . . Surveyor Portsmouth . . Scioto. 

Flynn, B. H Eng. Ohio State Bd. of 

Health Columbus Franklin . 

Fox, H. S Civil Engineer and Sur.Brookville Montgomery. 

Fox, Al Civil Engineer and Sur.Brookville ....Montgomery. 

Fox, W. S Surveyor Shortcreek . . . Harrison. 

Fox & Goodspeed Mining Engineers Nelsonville . . . Athens. 

Flanigan, C. E. . . .Civil Engineer and Sur. Stcubenville . .Jefferson. 

Frank, Ernest . . . Surveyor Oak Harbor . . Ottawa. 

Franklin, Byron. . County Surveyor Wilmington . • Ginton. 

Frazier, T. J Ass't Eng. B. & O. R. R. Zanesville Muskingum. 

French, Morris . ..City Engineer Salem Columbiana. 

Fullerton, A. L Architect and Civil Eng. Chillicothc . . . Ross. 



Galvin, Archie J.. Ass't City Engineer Geveland .... Cuyahoga. 

1*28 Franklin Ave. 

Gamble, R. H....City Engineer Lima Allen. 

♦Ganyard, L. B... County Surveyor Medina Medina. 

Garber, John M. .Draughtsman Mt. Ver- 
non Bridge Co Mt . Vernon . . . Knox . 

Gardner, A. E Civil Engineer and Sur. Rutland Meigs. 

Garrett, Geo. M.. Civil Engineer and Sur. Cleveland ....Cuyahoga. 

831 Cuyahoga Bldg. 

♦Gates, H. M Civil Engineer Columbus Franklin. 

23} N. High St. 

Gates, E. Frank. . City Engineer Marietta Washington. 

Gates, C. L Eng. Toledo Bridge Co . .Toledo Lucas. 

Gault, Homer J.. Civil Engineer and Sur. Cleveland Cuyahoga. 

17 Lake Ave. 

Geddes, George . . Surveyor Hoskinsville . . Noble. 

Geddes, J. K Chief Eng. B. Z. & C R. 

R Zanesville Muskingum. 

Gehres, J. A County Surveyor Akron Summit. 

Gellitle, W. E Civil Engineer and Sur. Gyde Sandusky. 

George, Jno. A. ..City Engineer E. Liverpool. ..Columbiana. 

Gerrish, Wm. B.. . City Engineer Oberlin Lorain. 

Gessner, G. A Ass't City Engineer Toledo Lucas. 

Giessen, Chas. H. Civil Engineer and Sur. Geveland Cuyahoga. 

20 Blackstonc Bldg. 
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D. A. ONKST 



GENERAL 
CONTRACTOR 

For All Kinds of STREET WORK 



GRADING, GRAVELING, STREET 

PAVING, SEWER BUILDING 

AND CEMENT WORK. 



ESTIMATES FURNISHED 



CONTRACTOR FOR 

BRIGGS ADDITION TO PEORIA, ILL 



31 HERSHEY STREET 

DAYTON, OHIO 

BELL TELEPHONE €1 
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Gilbert, Surveyor Venice, Ross P. O Butler . 

Gillen, Edward. . . Surveyor Akron Summit. 

*Gillett, M. M Civil Engineer Newark Licking. 

♦Gilpatrick, J. L..Prof. Mathematics Den- 

nison University Granville Licking. 

Gmn, W. A County Surveyor Bellefontaine. . Logan. 

Glasgow, W. R. ..Civil Engineer and Sur. Shiloh Richland. 

Glathart, H. A. ..Civil Engineer and Sur.Findlay Hancock. 

Goldfogle, David. Civil Engineer Cincinnati Hamilton 

Dennison Hotel. 

Good, Chas. W. B. Assistant Engineer Ashland Ashland. 

Good, Emery H. . Dep. County Surveyor. .Tiffin Seneca. 

Goodell, R. S Prin. Ass't Engineer Mt. 

Vernon Birdge Co...Mt. Vernon Knox. 

Goodspeed & Fox Mining Engineers Nelsonville . . . Athens. 

♦Gordon, C. M. . . Eng. R. G. H. & C. R. R. 

Co Georgetown . ..Brown. 

Gordon, H. J Surveyor Oak Harbor . . Ottawa. 

Gra^ Edwin Ass't City Engineer Canton Stark. 

Graham, E. E Draftsman Morgan Eng. 

Co Alliance. Stark. 

Graham, Alva . . . Surveyor Marysville Union. 

Greek, Jacob City Engineer . . .Upper Sandusky Wyandot. 

Griffin, O. U Civil Engineer and Sur. Fayette Fulton. 

(P. O. Morenci, Mich.) 

Green, B. J County Surveyor Cadiz Harrison. 

Griggs, Julian . . . Chief Eng. Dep. Public 

Improvements Columbus Franklin. 

Grim, John C Civil Engineer and Sur . Bryan Williams. 

♦Groves, John W. Eng. Boomer Coal and 

Coke Co Boomer, W. Va. 

♦Gyer, George R.. Civil Engineer and Sur. Alliance Stark. 

Hallinan, M. J. . . . With City Engineer. . . . Akron Summit. 

♦Hani on, John A. City Eng 17 The Eu- 
clid Cleveland Cuyahoga. 

♦Hanlon, Wm. B. Ass't Eng. B. & O. R'y. . Cleveland Cuyahoga. 

Harlan, B. H Civil Engineer and Sur., 

Lima Steel Co Lima. Allen. 

♦Harper, J. M. . . . Civil Engineer Cincinnati .... Hamilton. 

1546 Baymiller St. 
Harrison, B. W. ..County Surveyor Cincinnati Hamilton. 

Court House. 

Harvey, E. E City Engineer London Madison. 

Harvey, John . . ..Ass't County Engineer. . Hamilton Butler. 

♦Harvey, L. B.... Civil Engineer and Sur. Marysville ....Union. 
fHaseltincK E., D. Civil Engineer and Sur.\oungstown ..Mahoning. * ,-%• 
Haseltine, R. M.. Civil Engineer and Sur. Youngstown ..Malioning. 
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SHONE COMPANY 

445 West 46th St., CHICAGO, ILL 
ENGINEERS AND CONTRACTORS 

FOR SEWERAGE WORKS 

UPON TMi; 

SHONE HYDRO-PNEUMATIC SYSTEM 



MANUPACTUnCflS OW 



SHONE PNEUMATIC EJECTORS 

Fof tl»e DfBlnotjiv ot CItlet and Bultdings. and tar the 
AulORiitk Riltrnji of Llitulds of ill Oticrlptloiti, . . . 



DESCRIPTIVE PAMPHLETS UPON APPLICATION 



American Sewer Pipe Company 

General Offices: 2nd Natl Bank BIdg., PITTSBURGH. PA. 

MANUPACTURERS OF 



•< STANDARD AKRON '' 
OHIO RIVER VITRIFIED 
" GRANITE " 



SEWER PIPE 



I 



FIRE CLAY PAVING BRICK, PORTER 
BLOCKS, AND ALL CLAY PRODUCTS 



WE MAKE A SPECIALTY OF 

27 INCH, 30 INCH, 33 INCH, 36 INCH 
STANDARD *np DOUBLE STRENGTH PIPE 
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Hatcher, John D.. Civil Engineer and Sur. Forest Dale. ..Lawrence. 

Hatcher, W. B. G. Civil Engineer and Sur., 

Coal Works Sheridan Lawrence. 

Hay ward, G. E... County Surveyor N Philadelphia Tuscarawas. 

Hecker, R Civil Engineer and Sur. Cleveland Cuyahoga. 

412 Electric Bldg. 

Henderson. J. C. . Surveyor Archer Harrison. 

Henretta, C. M. ..Mining Engineer Cambridge . . .Guernsey. 

Herndon, John C. Surveyor Akron Summit. 

Herndon, Z. T. ..Civil Engineer Akron Summit. 

Hewitt. B. F Civil Engineer and Sur. Conncaut Ashtabula. 

Heyl Brothers . . . Surveyors Cincinnati Hamilton. 

N. E. cor Hopkins and Linn. 

Hibbard. S. H County Surveyor Athens Athens. 

Hibbs, Wm Mining Engineer Scio Harrison. 

Hill, George H. . . Livil Engineer and Sur. Milford Clermont. 

Hill, John \V Civil Engineer Cincinnati .... Hamilton. 

35 Glenn Bldg. 

Hiller, John A...Ass't Eng. Bd. of Trus., 
Comnrs. of Water- 
works Cincinnati Hamilton . 

2545 Eastern Ave. 

Hoadley, J. S. .. .County Surveyor Bryan Williams. 

Hobby. Arthur S. Civil Engineer Cincinnati Hamilton. 

.33 Wiggin's Block. 

Hochenedel, C. A. Civil Engineer and Sur. Fremont Sandusky. 

Hoffman, C Surveyor Doylcstown . . . Wayne. 

Hofman, Joseph. . Civil Engineer and Sur. Toledo Lucas. 

3118 Cherry St. 

Hoge, Ernest .... Surveyor Guernsey Guernsey. 

Hoge, O. M City Engineer Cambridge . . . Guernsey. 

Holl, J. H Civil Engineer Canton Stark . 

Hollister, G. G — Surveyor Dunham Washington. 

Holton, H. S.. .. . Ass't Eng. Dept. of Pub. 

Improvements Columbus Franklin. 

Holtz, L. E Civil Engineer and Sur. Ottawa Putnam. 

Hood, Robt Civil Engineer and Sur. Cedarville .... Green. 

Hoover, J. S County Surveyor and 

Civil Engineer Canton Stark. 

Hosbrook, D. S . . . Surveyor Cincinnati .... Hamilton . 

()5 Pickering Bldg. 

Hosbrook, J. Asa Surveyor Cincinnati .... Hamilton. 

421) Pike Bldg. 

Houglin, G. M. . . Dep. County Surveyor. . Paulding Paulding. 

House, J. E County Surveyor and 

City Engineer Sidney Shelby. 



VULCAN 



tf 



TRADE 

WIARK 



EXTRA HEAVY STEEL 

ETCHED 

ENGINEERS' TAPE CHAINS 

Rgured at Ever) Foot. End Fo&t In lenthi. Etchings tre Sll||ht!r Raided anA Mrt Durti»4t, 
Mo Rlvet» to CatcK Plrt and Mortturr No ^oft MetarPtatti U Drop Off, 



PATENTED 
LEVER REEL 



GRADUATi 

arc 
ETCl 
upon 
E.G-SOLTMANWJO the 

"^^ STEEL 




MAY BE DETACHED FROM THE REEL AND USED LIKE A CHAIN. 




Detachable REEL 

and HANDLES 

with each com pi etc 

tape. 



Length tOO 
Dittv«rfld Poitpiild CC Cfl 
m Receipt ol 9^*^\M 

' Lilt e.7& 

REEL onH Detlvtred 
Pilr of Hinillei only 0«Uv«rt4 



$2000 
POSTPAID ;; {;;^;i;{ ;; »V?» -.yg »| g 

E. G. SOLTMANN, DRAWING MATERIALS 

*•'"' %T?ttt«'" s"'i»'?''m. '"" 125 E. ''^Jnd St., New York. N. Y. 
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Howe, Chas. S.. .Prof. Math, and Astron., 
Case School of Ap- 
plied Sciences Geveland Cuyahoga. 

Howison, Earl Civil Engineen and Sur. Warrensburg .Delaware. 

Hoyt, Geo. M. . . .Surveyor Perry Lake. 

Hoyt, M. B Ex-County Surveyor . . . Delta Fulton . 

Huddle, J. D County Surveyor Ottawa Putnam." 

Hudson, D. P Dep. County Surveyor 

and Civil Engineer. ..Napoleon Henry. 

Hudson, W. O. . .Civil Engineer and Sur. Napoleon Henry. 

Huge, E. W Surveyor Cincinnati Hamilton. 

S. E. cor. Ninth and Vine Sts. 

Hughes, Henry. ..County Surveyor and 

City Engineer Fremont Sandusky. 

Hughes, . . . Ass't City Engineer Niles Trumbull . 

Hunt, H. E County Surveyor Jackson Jackson. 

Huntingfton, E... Civil Engineer and Sur. Painesville ...Lake. 

Husey, Geo. D... Civil Engineer Youngstown ..Mahoning. 

♦Huston, Sam County Surveyor Steubenville . .Jefferson. 

Hutchinson, C. E.. Dep. County Surveyor. .Kenton Hardin. 

Hutson, A. V Civil Engineer and Sur.Bentonville ...Adams. 

Hyde, A. Lincoln. Civil Engineer and Sur. Cleveland Cuyahoga. 

New England Bldg. 



Jackson, E. S. Jr. Civil Engineer Elyria Lorain. 

Jacobs, Bert Dep. County Surveyor. .Washington C. H. Fayette. 

Jacobs, D. R County Surveyor Washington C. H. Fayette. 

Jandus, W Civil Engineer and Sur. Cleveland .... Cuyahoga. 

861 Rose Bldg. 

Jaques, Ira Eng. M. of W., C. A. & 

C. R. R Akron Summit. 

♦Jenkins, W.H.W. Civil Engineer and Sur. Portsmouth ..Scioto. 

1329 Grandvicw Av. 

Jenkins, W. H Transitman P. C. C. & 

St. L. Ry Columbus .... Franklin . 

Jewett, D. S Civil Engineer Cincinnati ....Hamilton. 

2527 Gilbert Ave. 
Jewett, Wm. C.Res. Eng. Bd. of Trus., 
Comnrs of Water- 
works Cincinnati .... Hamilton . 

541 Ridge wa yAve. 

Johnson, A Surveyor Paint Valley . . Holmes. 

Johnson, S. A. . . . County Surveyor Racine Meigs. 

Johnson, W. H.. Civil Engineer and Sur. Barberton .. ..Summit. 

Johnson, W. J. . . County Surveyor Paulding Paulding. 

Johnston, John F. Civil Engineer Cuyahoga Falls Summit. 

Johnston, Wm. A. Civil Engineer Akron Summit. 
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MEASURING TAPES 




OF EVERY 
DESCRIPTION 



STEEL, 
METALLIC, 

LINEN, Etc; 



Our Goods Absolutely Lead all Others 

REUABIUTY. DUftABtUTY. FINE WORXMANSHJP. EXTREitE 

ACCURACY CHARACTERIZE OUR TAPES. AND THE HIGHEST 

AUTHORtTIES THINK THEM THE BEST 



Measure with a LUFKIN TAPE and your work 
will be well done 



ie:rMO rof^ catai-ooi-is 



LUFKIN RULE CO. 

SAGINAW, MICHIGAN. U. S. A. 



ri_e:ase inoxe 



"RELIABLE JR." 

VEST POCKET SIEEL liPE. 

Si-tt. wtlghi onlf 3 ouncni : GO-tt;^ 5 ouncftl, c«ni- 
^l#t9^ Ctisrs :,i'i ami Lii^ iiifihc< diftnicler, rtspc<- 
ttvfly % hi. thick, with % SM,?*tt't-l ta^it in huhji 
or lLlihft» ('iiiflraTitre-d arcuratr; ha* Imt'^cr 
cusr, (lickcHcd trim initios, our p-itcnl UiU\{i\u 
A iiftli handle. !• nracticiil, ditrnbl*', ccmvctiirnt 
And fI«iEHUt Pricfti :!;> ft . §3,60; 5(>ft. 14,00, 
mcl c*«.h. A*k your draler for IhifHr Tnprn tJ 
he ducj* not biivc thrni. writ« u» direct, TApi?« 
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*Jones, A. W County Sur. and Chief 

Eng. & Gen. Mngr. 
Scioto Valley Trac- 
tion Co Chillicothe . . . Ross. 

Jones, Lafayette. .County Surv. and Eng. . Portsmouth ..Scioto. 

Jones, Shannon. ..Civil Engineer and Sur. Jerusalem Monroe. 

Jonte, P. N Surveyor Cincinnati Hamilton. 

Room 3, No. 134 E. Court St. 

Jopling, R. F Mining Engineer Oeveland .... Cuyahoga. 

41 G Cuyahoga Bldg. 

Judson, A. W County Surveyor Sandusky Erie. 

*Judson. C. A. . . . Civil Engineer Sandusky Erie. 

Kaney, T. G Civil Enjjincer and Sur. Toledo Lucas. 

335 Superior St. 
Kearfott. Wm. D.Man, for H. R. Worth- 

inglon Cleveland . . . ; Cuyahoga . 

Keenan, Emmet.. .Survc^'or Batesville .... Noble. 

Keith. John Surve^'or Spcncerville . . Allen . 

Kelly, J. C Civil Engineer E. Liverpool. .Columbiana. 

*Kemmler, E. A.. Ass't City Engineer .... Columbus .... Franklin. 

Kemper, W. R. . . . City Engineer Lebanon Warren . 

Kennedy, F. M... Civil Engineer and Sur. Washington C. H., Fayette. 

Kennedy, J. C Countv Surveyor and 

City Engineer Marysville .... Union. 

Kennon, D. C. . . . Civil Engineer Barnesville . . . Guernsey. 

Keuthan, Ferd. . . . City Engineer St. Marys .... Auglaize. 

Kimble, W. P.... Eng. M. of W.. Cincin. 

Di V Eric Ry Crawford . 

King. S Ass't City Engineer. .. .Youngstown ..Mahoning. 

King.sley, M. W.. Civil, Hydraulic & Con- 
sulting Engineer .... Cleveland .... Cuyahoga. 
Knmear, Josiah . .Civil Engineer Columbus . . . .Franklin. 

r>52 E. Long St. 
Kirk, Eugene ....Civil Engineer and Sur. Youngstown ..Mahoning. 
Kittredge, Geo. W Chief Eng. C. C. C. & 

St. L. Ry Cincinnati ....Hamilton. 

Kline, Chas Civil Engineer and Sur. Dayton Montgomery. 

*Kline, Robt. E. ..Civil Engineer and Sur. Dayton Montgomery. 

Callahan Bank Bldg. 

Knepp, Henry . . . Surveyor Crcston Wayne. 

Knorr, H. E Ass't County Engineer. . Cincinnati ....Hamilton. 

Court House . 

Knouff, O M Civil Engineer Caldwell Noble. 

Koehler, Nicholas Dep. County Surveyor . .Columbus .... Franklin. 

Kolbe, Henry Civil Engineer and Sur. Napoleon Henry. 

Krause, Frank B. Civil Engineer and Sur. Cleveland Cuyahoga. 

238 Society for Savings Bidg. 



IW Adicrtiscmcnts. 

Engineers Engrossed in 

Professional Problems 

find no time for idling in their brokers' offices, watching the ticker, talk- 
ing market, and planning investments. Very often they act entirely on 
what Rumor says and learn too late the treachery of the Dame. Hence 
it has come about that many engineers mistrust Wall Street and prefer 
to invest their money elsewhere far less profitably. Here it is that the 
mission of America's foremost daily evidences itself. 

The Wail Street 
Journal 

presents daily to busy men "the news that makes the market," crisp, 
condensed, to the point always. This is how one of the busiest men in 
his profession digests it with his morning's coffee: 

I5t Review and Outlook. A summary of conditions, thorough* 

practical, 
and 5tudy in Value. Discusses some prominent security. 
3rd Market Comment. General items of universal interest. 
4th Statistical Tables. Precisely how YOUR holdings sUnd. 

Now lio maps hi> o.nirso : it he feels like changing his position, 
*pht>ne«i his biv^'xcr. .nid the most important pan of his day's work — the 

o.umi; t\M ht> •.r.NvNtmov.:^. -.s :horo;iv:hly well done. 

It NO-.! .00 *.:'.:v '.\n:v\; '.-. :1\- S:roc: and its doings, — and who among 
tV.v- v. . vi- V sv\o •.> ..V : " >■•.'. > •::'•.>'.> car. rot aiYord to be without The 
\\ ■. '. S.Nx. v.'".' ': '^ ••■»: '.\ c>.v.:p ::i>uninoe on ir.vestmtnrs. and 
w'.'. \>v-^ N.-.' -^ --.w- > A. NX :'• ::^v >:v.a**.o>: outlay of tine that yooll 
Vc ••*/.• sv w NO Vx • V N •.: s- A •: l.TCc and sniall investors together 
-.vN -x NX ■ . . '-. V /..■-. \ • .' .'" \ c. '.'.Ar .t Tr;.*>rth is a sraal! price to 
- x X. > :. x N- -A. •,;.• ■< '".VvStsTs* safety. "* "This paper's 

<,\\ XX ..- \ ■ - - \'" :':i tn::h a'.* the tfrae."" So for 

Rl \l\ Sn 0> . \M> PROFIT BY 

The Wall 5treet JoumaK 



IVW .MNr> c^ V O , 44 BtwjkJ S^TWt. \E>i^' YORK. 
I'W \^Klot V'^> V|^«k:> j« >*ai 



State Directory of Surveyors and Civil Engineers. 107 

Kranse. Frank L. Civil Engineer and Sur.Gcveland .. ..Cuyahoga. 

238 Society for Savings Bldg. 

Kritzinger, H. B. . Surveyor Paulding Paulding. 

Krug. F. S County Engineer Cincinnati Hamilton. 

Court House. 

Kurz, Wm. A Civil Engineer and Sur. Cleveland .. ..Cuyahoga. 

504 American Trust Bldg. 

Laird, Ed Ass't City Engineer Tiffin Seneca. 

Columbia St. 

L 'ird, Jacob City Engineer Mansfield .... Richland. 

Lakeman, W Civil Engineer Cincinnati Hamilton. 

4310 Beech Hill Ave. 
Lander, Frank R . County Draughtsman ...Qeveland .. ..Cuyahoga. 

321 Marcy Ave. 

Lane, J. D County Surveyor and 

City Engineer Carrollton Carroll . 

Large, J. H Civil Engineer Whigsville . . . Noble. 

♦Laylin, John Co. Sur. and City Eng..Norwalk Huron. 

Layman, E. F Civil Engineer and Sur. Cincinnati Hamilton. 

32 E. Third St. 

Lee, R. H Civil Engineer and Sur. Harlemsprings Carroll. 

Leete, Fred G City Engineer Ironton Lawrence. 

Legg, E. E Civil Engineer Columbus Franklin. 

251 N. Garfield Ave. 
Leonard, M. F... County Surveyor and 

City Engineer Gallipolis Gallia. 

Lesher, Geo. W.. Civil Engineer and Sur. Fremont Sandusky. 

Lewis, Chas. F. . . Bridge Engineer Cleveland Cuyahoga. 

307 Cuyahoga Bldg. 
Lewis, C. McK... Bridge and Signal Eng. 

B. & O. Ry Cincinnati Hamilton. 

♦Lewis, Harry J. .Civil Eng., genl practice Pittsburg. Pa. 

Times Bldg. 

♦Lillie, F. M.. . . ..City Engineer Youngstown . . Mahoning. 

Lilly, G. W Ass't Eng. Dept. of Pub. 

Improvements Columbus Franklin. 

Lilly, J. A Civil Engineer Cincinnati Hamilton. 

Linton, W. H City Engineer Ravenna Portage. 

Locke, Jos. M Civil Engineer Cincinnati Hamilton. 

40 E. Third St. 

Long, M. A Ass't Eng. B. & O. Ry.. .Cincinnati Hamilton. 

♦Loofburrough, 

E. C Civil Engineer Lorain Lorain. 

Loomis, A. B Civil Engineer and Sur. Toledo Lucas. 

The Monticello. 

Lorce, W. C Acting Supt. P. C C. C. 

& St. L. Ry. Co Columbus Franklin. 

Union Station. 
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The Ohio State University 

COLUMBUS, OHIO, 

Is Org:anbcd with Six CoUescs. 

THE COLLEGE OF ENGINEERING 

Offers the following nine year courses leading to degrees x 

ARCHITECTURE. ELECTRICAL ENGINEERING. 

CERAMICS. INDUSTRIAL ARTS. 

CHEMISTRY. MANUAL TRAINING. 

CIVIL ENGINEERING. MECHANICAL ENGINEERING. 
MINING ENGINEERING. 

Three short dourses of two years not leading to degrees are offered as follows: 

CLAY WORKING, 

INDUSTRIAL ARTS AND SHOPWORK, 

MINING. 

For special information, address either the President of the Uni- 
versity, the IX^an of the College, or the Professor in charge of the course 
desired. 

CATALOGUES SENT ON APPLICATION. 

The Enqineerinq RECORD 

GIVES PROMINENCE TO 

MUNICIPAL ENGINEERING. 

Construction and Operation of Water-works, Sewert and Sewage Ditp<»Ml Plants, Roadt 
and Pavements, Garbage Disposal. 

GENERAL CIVIL ENGINEERING. 

Docks, River and Harbor Improvements. Subways, Canals, Contraetor't Plant. 

STRUCTURAL ENGINEERING. 

Bridges and Buildings, Ventilation Heating, Elevator Service, Lighting, Plambing. 

STEAM ENGINEERING. 

Design, Cons'ruction and Management of Power Plants. 



Published EVEItY S.lTt lUt.l i\ at A*/ VAliK KOIf. .VJBTir YORXL 
^tiTtitO prr yvar: Single Copies, 12 Cents, 



The i^ ^he rccoi^Mii/cd medium for advertisements inviting 

CM^irxiviccDiKi/x proposals tor all rviuiiicipal and U. S. Government Eu- 

tNUIINttKlINU ^rinecring and Public Building Work. Its subscribers 

RECORD include the experienced and reliable Contractors and 

Manufaclurers of Kngineeriug and Building Supplies in 

all sections of the United States and Canada. The RECORD'S value to 
«cure comjietition in bids is therefore obvious. 
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Lowry, R. E Civil Engineer and Sur . Eaton Preble. 

Ludwig, H. L Ass't City Engineer Portsmouth . ..Scioto. 

Lutz, Martin Surveyor and Engineer.. Celina Mercer. 



Machen, C. H Ass't Eng B. & O. Ry. .Cincinnati Hamilton. 

Mackey, Charles.. Civil Engineer and Sur.Youngstown ..Mahoning. 
Mackey, James ...Civil Engineer and Sur.Youngstown ..Mahoning. 

Maclennan, J. D. Civil Engineer and Sur. Cleveland Cuyahoga. 

527 Garfield Bldg. 

Madigan, John . . . Surveyor Akron Summit. 

Maetzel, Henry ..County Surveyor Columbus Franklin. 

Maidlow, J. T Dep. County Surveyor. .Ottawa Putnam. 

itlalhouhan, M Ass't Eng. B. & O. Ry. .Cincinnati ....Hamilton. 

Malick, I. H County Surveyor Van Wert Van Wert. 

Mann, H. E City Engineer Ashtabula Ashtabula. 

Mann, N. L Surveyor Wost Mansfield Logan. 

Marble, R. R Civil Engineer Columbus Franklin. 

Mark, Chas. E... Chief Eng. T. & O. C. 

Ry. Co Columbus Franklin. 

Markley, Philip . .Ex-County Surveyor . . . Wooster Wayne. 

Marsh, Dillon . . . Mining Engineer Bvcsvillc Guernsey. 

Marston, J. B Civil Engineer Toledo Lucas. 

SI 2 Superior St. 

iVlartin. J. H Dep. County Surveyor. . Greenville .... Darke. 

Martin, C. V /Vss't City Engineer ?anesville Muskingum. 

Mason, W. P Civil Engineer Marietta Washington. 

..lathevvson, L. W Civil Engineer Cincinnati Hamilton. 

4222 Chambers St. 

Mattoon. J. A Civil Engineer and Sur. Pulaski Williams. 

Maynard, M. S . . . Surveyor Chardon Geauga. 

McCarren, Frank Civil Engineer Cincinnati .... Hamilton. 

2(>17 Cleinview Ave. 
McConnell, Silas.. Eng. P. C. C. & St. L. 

Ry Steubenville . .Jefferson. 

McCormick, W.M. Civil Engineer and Sur. Seaman Adams. 

McCrory, John. . . Surveyor Fredericktown Knox. 

McCullough, J. C. Civil Engineer Lima .Allen. 

McDaniel, J. W... Civil Engineer and Sur.Rockwood ....Lawrence. 

McDargh, Harry . Ass't Civil Engineer. . . . Dayton Montgomery. 

♦McDonald, H.W Sanitary Engineer Galion Crawford. 

McFarland. C. R. Civil Engineer and Sur. Cleveland Cuyahoga. 

907 New England Bldg. 

McKahan, James. Surveyor Sugartree Guernsey. 

♦McKay, G. A County Surveyor Xenia Greene. 

McKinley, Robert Civil Engineer and Sur.Youngstown ..Mahoning. 
McManis, J. O — Civil Engineer and Sur. West Union ..Adams. 

Meeds, C. H Ass't U. S. Engineer Cincinnati Hamilton. 

&18 Walnut St 



no 



Advertisements. 



COAL No. 6 
TAR 

PITCH 



A1SID 



ASPHALT PITCH FOR 

EXPANSION JOINTS. 



Metalloid Asphalt Co., CINCINNATI. 



EVENS & HOWARD 
FIRE BRICK CO. 

ST. LOUIS, MO. 

MANUFACTURERS OF 

36, 30 and 27 Inch Sewer Pipe 

Al-U OXM^R Sizes 



USE OUR DOUBLE STRENGTH PIPE, WITH DEEP 

AND WIDE SOCKETS, CORRUGATED ENDS. 
3 FEET LENGTHS, IN LIEU OF BRICK SEWERS. 




4 
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Mendenhall, E. S. Civil Engineer and Sur. Delaware Delaware. 

Merry, L. D Surveyor Caldwell Noble. 

Mesnard, L. B. . . Civil Eng. and Contr Norwalk Huron. 

Michel, Wm Eng. M. of W., Hock- 
ing Valley Ry. Co. . . Columbus Franklin. 

Miller, Chas Civil Engineer and Sur . Bantam Clermont. 

Miller, Qarencc.Dep. County Surveyor. .Bellefontaine . .Logan. 

Miller, Qifford NAss't Eng. Bd. of Trus., 
Comnr of Water- 
works, City Hall Cincinnati .... Hamilton. 

City Hall. 

Miller, E. M Dep. County Surveyor. . Greenville Darke. 

Miller, J. E Engineer Bellefontaine Bellefontaine .. Logan. 

Bridge Co 

Miller, John W... Civil Engineer and Sur. Sandusky Erie. 

Mishler, Jacob Surveyor Magadore Summit. 

Mishler, Menno. ..Surveyor Magadore Summit. 

Mitchell, Frank S. Civil Engineer Bellefontaine . . Logan. 

Moeser, Edmund. U. S. Eng. in charge of 

Muskingum River Muskingum. 

Monfort, P. O... County Surveyor and 

Civil Engineer Lebanon Warren. 

Montgomery, G.MCounty Surveyor Youngstown ..Mahoning. 

Moore, H. C Civil Engineer and Sur. Bellefontaine . .Logan. 

Moore, S. F Civil Engineer Coshocton Coshocton. 

Moore, Saml M . . County Surveyor and 

Civil Engineer Coshocton .... Coshocton 

Morgan, Arthur LCivil Engineer Zanesville .... Muskingum. 

Morgan, M. E Dep. County Surveyor. ..Urbana Champaign. 

Morris, C. T Draughtsman Youngs- 
town Bridge Co Youngstown. Mahoning. 

Morris, Frank E..Ass't Eng. Bd. of Public 

Service, City Hall. . . Cincinnati Hamilton. 

2846 Harrison Ave. 

Morrow, Oliver. . City Engineer Paulding Paulding. 

Morse, Christ ....Civil Engineer and Sur. Tendon Madison. 

Mote, Duke Civil Engineer Greenville ....Darke. 

Mowry, Andrew S Surveyor Marysville Union. 

Mowery, H. W. . . County Surveyor Wooster Wayne. 

♦Munn, M. A Div. Eng. Cleveland & 

Eastern Ry Cleveland Cuyahoga. 

Munson, H. N Surveyor Mentor Lake. 

Murray, Paul R. . Civil Engineer Malta Morgan. 

Myers, W. W. . . . City Engineer Kenton Hardin. 

Neff, Nettleton... Acting Eng. M. of W., 

P. C. C. & St. L. Ry. Columbus Franklin. 

Union Station. 
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PATENTS 

send model, sketch or photo of inven- 
tion for free report on patentability. 

Orlan Clyde Cullen 

Counselor-at-Law 

U. S. Supreme Court, registered Att'y 

U. S. Patent Office, U. S. and Foreign 

Patents, Caveats, Trade Marks and 

Copyrights. 

No. TOO 7th Street, N. W. 

OPPOSITE U. S. PATENT OFFICE 

Washington, D. G. 




C. L. BERGER & SONS, bZItVI^I^^^^Ir 

Improveil Eiioliieerino aim Surveylup loslrmneiits 

No. 9 PROVINCE COURT, BOSTON, MASS. 

They secure in their instruments: Accuracy of dnnsion; Simplicity 
in tnauif'ulation Li^^hiticss combined 7citli strength; Achromatic tele- 
scope, zcith hij^h pozccr: Steadiness of Adjustments under varying temp- 
erature Stiffness /o a'Z'oid any tremor, n'cn in a strong wind, and thor^ 
ou^h zeorhmansJiif' in eiery part. 

Their instrument ^ are in general use by the U. S, Government Engi- 
neers. Geolc^gists. and Surveyors, and the range of instruments, as made 
by them for River. Harbor. City. Bridge, Tumid, Railroad and Mining 
Engineering, as well as those made for Triangulation of Topographical 
Work and Land Surveying, etc., is larger than that of any other firm in 
the countrv. 

IUiiftrtt«4 UmwI a«< CtlalD|«t wmk m Affllc^ttoiL 
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♦Newberry. S. B.Man, and Chemist San- 
dusky Portland Ce- 
ment Co Sandusky Erie. 

♦Nicholson. G. B. Chief Eng. C N. O. & 

T. P. Ry Cincinnati Hamilton. 

♦Niederheiser, F.L Surveyor and Civil Eng. Ashland Ashland. 

Noble. P. B Ass't Eng. Dept. Public 

Improvements Columbus .... Franklin. 

Noyes. H County Surveyor Marion Marion. 

Oakley, F. T Civil Engineer and Sur. Toledo Lucas. 

The Spitzer. 

Oberbeck, Aaron. Civil Engineer and Sur. Ottawa Putnam. 

Ogden. J. P Ass't City Eng., Pave- 
ments Cleveland Cuyahoga. 

Okey, John Civil Engineer and Sur. Stafford Monroe. 

Oliphant, John C. First Ass't City Eng Toledo Lucas. 

Osborn. Frank C.The Osborn Eng. Co. . .Cleveland Cuyahoga. 

Osborn Bldg. 
Overman, H. W.. Civil Engineer and Sur.Waverly Pike. 

Page. John Sur. and Civil Engineer. 

Ass't Supt. Buckeye 

Pipe Line Co Lima Allen. 

Pardu, G. D Ass't City Eng., BridgesCleveland Cuyahoga. 

Parshall, S. W. . . Civil Engineer and Sur . Akron Summit. 

Patten, C. O Surveyor Locust Ridge . . Brown. 

Paul. E. W Civil Engineer and Sur. Akron Summit. 

Paul. Hosea Civil Engineer and Sur. Akron Summit. 

♦Paul, Robert S. . Civil Engineer and Sur. Akron Summit. 

Paul, T. Dwight. .Chief Eng. A. & B. R. R. Akron Summit. 

Payne, Earl H... Civil Engineer and Sur. Cleveland Cuyahoga. 

96 Claasen St. 

Payne. John W. . . City Engineer Akron Summit. 

Payne, N. W Surveyor Port Clinton. ..Ottawa. 

Pease, F. A Dep. County Surveyor. . Oeveland .... Cuyahoga. 

Lakeview Ave. 

Peck, Thos. K. . . Civil Engineer and Sur. Hudson Summit. 

Pedlow, E. B Supt. C & H.. C. & L 

Co New Str'tsvillePerry. 

Perkins, Chas. E.. Chief Eng. State Bd. of 

Public Works Columbus .... Franklin. 

Perry, L. G Surveyor Miamisburg . ..Montgomery. 

♦Peters, Chas. J.. County Surveyor and 

City Engineer Tiffin Seneca. 

Petri, P .^ss't Eng. B. & O. Ry . . Cincinnati Hamilton. 

Petry, Alfred Civil Engineer Cincinnati Hamilton. 

Water Wks. Coninrs. Office. 



114 AdverHsements. 

SURVEYORS* and ENGINEERS' 




Transits, Levels, 

Compasses, 

Chains, Tapes, £tc. 



Drawing Instruments, P&per, Etc. 
Field BooKs. India Ink, 
\ Brushes. Etc. 



L. M. PRINCE 

108 West Fourth St., Cincinnati, Ohio 



Request. 



HERM. PFISTER 



HANUrACTUREn OF 



Engineers' Levels, Transits 
and Theodolites, also Compasses* 



Arehitecti and Builders' Lcvcli* Eodi, Steel Tapei and 
diUldSH, RepaLrine Pnsmfitljir Attended to. 

428 PLUM STREET. Betweco Foarth and Rftli* 
Tefepbooe* Milo 2S19. CrfNClNNATI, 0« 



CSTAaLiaHlLD 1872. 




When in need of STRICTLY FIRST CLASS 

SURVEYING 

INSTRUMENTS 

Consult 

F. E. Brandis Sons & Co*~ 

012^614 G&tes Ave., Borough of BrooKlxn. N. Y. 
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Phelps, Edwin L..Dep. County Surveyor 

and Civil Engineer. . . Chardon Geauga. 

Phelps, E. S. F. . . Count" Surveyor and 

Civil Engineer Chardon Geauga. 

Phifer, Edwin . . . County Surv. and Eng. . Findlay Hancock. 

Phil son, L. W Dep. County Surveyor. .Racine Meigs. 

Phinney, John B. . Civil Engineer and Sur. Sandusky Erie. 

Picard, F. J Civil Engineer Columbus Franklin. 

Pierce, George M. Civil Engineer and Sur. Cleveland Cuyahoga. 

315 Amer. Trust Bldg. 

Pierson, I. K Civil Engineer and Sur. Cleveland Cuyahoga. 

416 Cuyahoga Bldg. 

Pillars, James Ass't City Engineer Lima Allen. 

Pitser, A. R Surveyor Newark Licking. 

Plumer, J. A Civil Engineer and Sur. Marietta Washington. 

Polk. W. C Civil Engineer C. U. 

Telephone Co Columbus Franklin. 

Porter, Warren S. Civil Engineer and Sur. Cleveland Cuyahoga. 

Lake Front Ave. 

Potts, J. C County Surveyor Mansfield Richland. 

Pratt, C. W Civil & Landscape Eng. Cleveland Cuyahoga. 

712 Hickox Bldg. 

Pratt, W. H Mngr. Illinois Steel Co. Chicago. 111. 

50 Wabash Ave. 

Price, J. W Engineer B. & O. Ry — Attica Seneca. 

Punshon, Thos. B Civil Engineer Cincinnati Hamilton. 

S. W. cor 5th and Race Sts. 
Purdue, Thos. K. Civil Engineer and Sur. Washington C. H., Fayette. 
Putnam, M Civil Engineer and Sur. Rising Sun ...Sandusky. 



Quilter, Thos. M. Civil Engineer and Sur. Fremont Sandusky. 



Rabbe, J. A Civil Engineer Cincinnati Hamilton. 

404 Pike Bldg. 

Randabugh, Jno. ..Civil Engineer Celina Mercer. 

Rawson, J. L Civil Engineer and Sur. Fremont Sandusky. 

Ray, W. M Ass't Ene. B. & O. Ry. .Cleveland Cuyahoga. 

Raymond, C. A.. . Bridge Draughtsman Wauseon Fulton. 

Read, H. M City Engineer Chillicothe Ross. 

Read, R. L Civil Engineer Cincinnati Hamilton. 

32 E. Second St. 

Reamer, C. L. V. . Surveyor Coshocton. Coshocton. 

Reed. W. C Ci\:l Engineer Millersburg ...Holmes. 

Reel, H M Ass't Citv Engineer Youngstown . . Mahoning, 

Reichenbach, FredCivil Engineer Canton Stark. 
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Reid, A. L Dep. County Surveyor 

and Civil Engineer. ..Eaton Preble. 

Reighard, Frank H County Surveyor Wauseon Fulton. 

Reigle, J. W. S..City Engineer Findlay Hancock. 

Reigler, Louis ...Civil Engineer Canton Stark. 

Renick. Seymore. .Civil Engineer and Sur. London Madison. 

Reno, James M . . . Civil Engineer Youngstown. .. Mahoning. 

Reynolds. CraytonCivil Engineer and Sur. Peebles Adams. 

Rice, Walter P. ..With W. P. Rice Eng. 

Co Cleveland. Cuyahoga. 

732 Soc. for Savings Bldg. 

Richards, James. . Mining Engineer Glouster Athens. 

Richie, Charles . . . Surveyor Summerfield . . Noble. 

Richie. Didamus.. Mining Engineer Jackson Jackson. 

Richie. James City Engineer Cleveland Cuyahoga. 

625 Hickox Bldg. 

Riddell, Levi .... Civil Engineer and Sur. Xenia Green. 

♦Riegler, L. J.... Civil Engineer P. R. R.Pittsburg, Pa. 

Rifenberick, R. B. Civil Engineer and Sur. Cleveland Cuyahoga. 

1521-1522 Williamson Bldg. 
Riggs. H. E Civil Engineer and Sur. Toledo Lucas. 

613 The Nasby. 

Riggs, M. J Chief Engineer Toledo 

Bridi^c Co Toledo Lucas. 

Rimer. James W . City Engineer V^an Wert Van Wert. 

Riley. Geo. W.... Civil Engineer and Sur. Miamisburg ...Montgomery. 

Rist'. W.J Ass't Eng. M. of W.. 

Cin. niv. Erie Ry Crawford. 

Ritchie & Ruple. Civil Rngiiieer and Sur. Cleveland Cuyahoga. 

412 Cham, of Com. Bldg. 

Roberts. F. C Surveyor W. Elkton Preble. 

Robinson. H. H.-Oop. Ci>unty Surveyor. . Millersburg ...Holmes. 
Roots. C. W Ass't County Draftsman Cleveland Cuyahoga. 

2152 Detroit St. 
Roscnstock. R... Civil Engineer and Sur. Cleveland Cuyahoga. 

1^59 Rose Bldg. 

Rosinsky. Chas. E. Civil Kngineer Cincinnati Hamilton. 

Waterworks Comnrs. Office. 

Row . W. C Surx c> v>r Circleville Pickaway. 

Royor. 1 lonry Survcyi>r Louisville Stark. 

RuiijiUs. Ashbol rc'ivil I'nirincer and Sur. Cleveland Cu\*ahoga. 

I'Vv^ Rose Bldg. 
Ruiiglo. W l^ An \\ Fn^mocr Cincinnati Hamilton. 

:^2 E. Seci^nd St. 
Russol. S.\n\uv'i I t^j: M v>t W . C .X. & 

<.' R> \kron Summit. 

R\all. I'uN^ W Sur\o>vT \shland Ashland. 
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Sands, J. R Dep. County Surveyor. . Athens Athens. 

Santarelli. Bcnj ... Civil Engineer and Sur. Wilmington ...Clinton. 

*Sarver. Wm. E. . Ass't City Engineer Canton Stark. 

Sayre, John W... Civil Engineer and Sur. Scott Town. . .Lawrence. 

Schoenberger, A.FCounty Surveyor Up. Sandusky . Wyandot. 

Schultz, Chas. F. .Dep. Supt. of Water- 
works Qeveland Cuyahoga. 

City Hall. 

Sc'-iwab, C. N County Tir. and City 

Engineer Napoleon Henry. 

Scott, E. A Civil Engineer and Sur. Marion Marion. 

Scott, J. W City Engineer Marion Marion. 

Scott. R. V Dep. County Surveyor. .Cleveland Cuyahoga. 

New Court House. 
Searles, Wm. H.. Civil Engineer and Sur. Cleveland Cuyahoga. 

625 Hickox Bldg. 
Sebold. R. P Civil Engineer and Sur. Dayton Montgomery. 

Beckel Bldg. 

Seever, F. N Civil Engineer and Sur. Springfield ....Clark. 

*Scitz, D. W Dep. County Surveyor. . Ottawa Putnam. 

Seward. John W. .Civil Engineer and Sur.Tallmadge Summit. 

Shanks, Will Deputy City Engineer. . . Kenton Hardin. 

Shannon, Neal ...Civil Engineer and Sur.Mt. Sterling. .. Madison. 

Sharon. Wm Civil Engineer Springfield . . . Clark. 

Sharp. C. C Superintendent Sunday 

Creek Coal Co Corning Perry. 

Sharp, W. W Civil Engineer and Sur. Rock Creek ...Ashtabula. 

♦Sharts, R. S Dep. County Survtyor. . Dayton Montgomery. 

Shaw, Eli D Civil Engineer and Sur. Minerva Carroll. 

Sheldon. A. D.... Civil Engineer and Sur. Whittlesey ....Medina. 
Sheldon. F. B. .. .Chief Engineer Hocking 

Vallev Ry. Co Columbus .... Franklin. 

Sherman, C. E Ass't Prof. Ohio State 

University Columbus Franklin. 

Sherman. W. J... Civil Engineer and Sur. Toledo Lucas. 

()13 The Nasby. 

Sickafoo.se. G. L. . Civil Engineer Canton Stark. 

Sill. John S County Surveyor Jefferson Ashtabulf 

Slade, Charles . . . .Ass't Citv Engineer Greenville .... Darke. 

Slaymaker. W. H. Civil Engineer Port Clinton. ..Ottawa. 

Smith, Chas. M. ..Deputv Engineer Celina Mercer. 

Smith, D. W Civil Engineer Hocking 

Valley Ry. Co Columbus Franklin. 

Smith, E. \ Eng. W. & L. E. Ry. Co. Norwalk Huron. 

Smith, Frank .... County Surveyor Hook.sburg . . . .Morgan. 

Smith. Jos Civil Engineer Cincinnati .... TTaniilton. 

0(M) Race St. 
Smith. M. J .Ass't Eng. B. & O. Ry. .Zanesville Muskingum. 



118 
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Superior Graphite Paint 



An Ohio Ship BuHd^r is^id : 
beBt paint for Iron, and DBT 
GRAPHITE is the best Graphite, 



* Graphite is the 
beMt paint for Iron, and DBTROIT SUPERIOR 



LET US TELL YOU WHY 



DETROIT GRAPHITE MFG. CO., Detroit, Mich. 

C. K. HOYT. Agent for Ohio, Z60 Euctid Ave , Cleveland. Ohio. 

LUCAS CHAIN 

from 'i'i tt, \n lomt tx , nity *tylr. 
CrARANTEED. M<idp only by 

J. C. ULMER & CO. 

Manufacturer* at EMCINEERIKG and ,r 

SURVEYING IHSTRUMEIITS. t ^ j 

Sprciai utlrTilliun uivt-n Id repairs iif Jft^trii- ^t ^r^ 
mriils Write for IWi tape tist. 3C 

M«istiou thi5.;iti;uoa1. %jl * ^ 

224 Champlain St . CLEVELAfVO, OHIO. 




Write tor 

Circultrs 




MYERS POWER PUMPS 



Our New No- H7 Catnlogue hilly Describiug 

and iHustratiiig The Myers Well Pow^r 

and Spray Fump* Hay Tools, Door 

Hangers, Store Lftdders, etc., for I he 

asking, 



F. E. MYERS & BRO. 

ASH LAN D| OHIO, 



THE OHIO ROOFING TILE CO. 

MANUFACTUREftS OF 

ROOFING TILE 



CSTABLISNCD 1696 
CAPITAL STOCK $50,000 
INCORPORATED 1902 



OTTAWA, OHIO 
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Smith, Jos. W Surveyor Ot way Scioto. 

Smith, Solon City Engineer Jackson Jackson. 

*Snow, C. H City ungincer Elyria. Lorain. 

Snyder, David F.. Civil Engineer and Sur. S'^ringfield .... Clark. 
Snyder, Frank . ..Draftsnian Dept. Pub. 

Improvements Columbus Franklin. 

Somerville, A.T.B Civil Engineer and Sur. Toledo Lucas. 

The Monticello. 
Spafford, Elmer LCivil Engineer and Sur. Bowling Green Wood. 
Spangler. T. M.. ..Civil Engineer and Sur. Pleasantville . . Fairfield. 

Spence, J. F Civil Engineer Lisbon Columbiana. 

Soinks. Martin ...Bridge Eng. Champion 

Bridfije Works Wilmington . ..Clinton. 

Sprague. C. M....A.s.s't Eng. P. C. C. & 

St. L. Ry Columbus Franklin. 

Springmeier, FredCivil Engineer Cincinnati . . . .Hamilton. 

850 Clinton St. 

Stanley. H. J Chief Eng. Bd. of Pub. 

Service Cincinnati ....Hamilton. 

City Hall. 

*Stattleman. G. R. Civil Engineer and Sur. Dayton Montgomery. 

37 W. Washington St. 

Stever, F. S Surveyor Defiance Defiance. 

Stewart, G. O County Surveyor Shyville Pike. 

Box 12. 

Stewart, Jas. A. . . Civil Engineer Cincinnati .... Hamilton. 

ril7-r)18 Johnston Bldg. 
Stimson, Elarl ...Res. Eng. B. & O. Ry. .Cincinnati ....Hamilton. 
♦Stinebaugh, L L.Dep. County Surveyor. .Port Clinton. . .Ottawa. 

Stinehour. Ed. L. . Civil Engineer and Sur. Akron Summit. 

Stone, C. E Civil Engineer Gallipolis Gallia. 

Stratton, Jerome LCivil Engineer and Sur. Toledo Lucas. 

1 li) Chamber of Commerce. 

Strawn. J. B Civil and San. Eng.. 

Con. Eng. Water- 
works & Elec. Light. Salem Columbiana. 

Strehler, Alfred. .Civil Engineer and Sur. Cleveland Cuyahoga. 

ni5 Lorain St. 

Stringfellow. U. KCivil Engineer and Sur.Findlay Hancock. 

Sturtevant. J. W...'Kss't City Engineer ....Cleveland Cuyahoga. 

18 Eastman. 

Suerbier. F Surveyor Oak Harbor . . Ottawa. 

Sullivan, Wm Surveyor Gustavius Truml)ull. 

Sullivan. W. E....Asst. Eng. Bd. of Pub. 

Service Cincinnati .... Hamilton. 

City ILill. 
Sundmaker. J. H..\ss't County Engineer. .Cincinnati ....Hamilton. 

Court House. 
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Sweetman. J. H . . Surveyor Circleville Pickaway. 

Swigart, S. G Sur. and Civil Engineer. Akron Summit. 

Swisher. James. ..County Sur. and City 

Engineer Urbana Champaign. 

Taggart, E. G County Sur. and City 

Engineer Delaware Delaware. 

Talbot. H. E Civil Engineer and Sur. Dayton Montgomery. 

Cor. Eaker and Levee. 
Talbot, H. E. & CoCivil Engineers and 

Contractors Dayton Montgomery. 

Cor. Eaker and Levee. 

♦Talbot, O. C County Surveyor Ottawa Putnam. 

Tatlock, J. L .'\ss't Eng. B. & O. Ry. Cincinnati Hamilton. 

Taylor. A. R County Surveyor Kenton Hardin. 

Taylor, George. .. Mining Engineer Lima Allen. 

Taylor, L. A Civil Engineer and Sur. Tinney Sandusky. 

Tharp, Willis P.. Civil Engineer Cincinnati Hamilton. 

810 Neave Bldg. 

Thiery, E. H County Surveyor Owensville . . . Clermont. 

Thomas. D. H. .. Mining Engineer Glouster Athens. 

Thomas, J. O....Ass't Wire Chief C. U. 

Telephone Co Columbus .... Franklin. 

Thompson, C. M. Survcvor Salesville Guernsey. 

Thompson. J. P..Ass*t Eng. Bd. of Pub. 

Service Cincinnati .... Hamilton. 

Tobcren. H. F... County Sur. and City 

Engineer Defiance Defiance. 

Tod, Geo., Jr Civil Engineer and Sur. Youngstown ..Mahoning. 

Tolbert, O. C Civil Engineer and Sur . Ottawa Putnam. 

Tonilinson. J. R..Br idgeDraughtsnian ...Cleveland Cuyahoga. 

Tonson. Geo. W..Xorthern Erg. Co Toledo Lucas. 

1(»29 The Spitzer. 

Tozzer. Henry . ..Surveyor Cincinnati .... Hamilton. 

4211 Turrill St. 

Trembly, Dr. J. M Surveyor Reiley Butler. 

Troyer. M. K Surveyor Walnut Creek.. Holmes. 

Turner. F. M Ci* Kngi'icer Dayton Montgomery. 

Room 8. 'City Bldg. 

Turner. J, W Dcp. County Surveyor. . Jackstni Jackson. 

Tyler. C. W Surveyor Warren Trumbull. 

Uhl. John B...... Civil Engineer and Sur. Toledo Lucas. 

H>:^7 The Spitzer. 

Van. Ktta Railruid Kngiiioor Xelsonville . . . .Athens. 

Van. Ocken Kmrineer Bellefontaine 

Bridge Co Bellefontaine ..Logan. 
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Vance. Chas. F... Civil Engineer and Sur.Balanga Batan, Luzon, 

Phillippine Islands. 

♦Varney, J. D Civil Engineer and Sur . Cleveland Cuyahoga. 

53 Public Square. 

Veenfleit, Civil Engineer St. Marys Auglaize. 

Wadkins, M. H. . Civil Engineer and Sur . Rutland Meigs. 

Waite, Geo. T Civil Engineer Cincinnati .... Hamilton. 

iWl Johnson Bldg. 

Walker, B. H Dep. County Surveyor. . Chillicothe Ross. 

Walker, E. R Dep. County Surveyor. . Athens Athens. 

Walker. H. J City Engineer Troy Miami. 

Walker, J. M....Ass't Res. Eng. B. & O. 

Ry Chicago June. . . Huron. 

Walker, S. R Count- Surveyor and 

Civil Engineer Wcllston Vinton. 

Walters, C. C Civil Engineer and Sur. Marion Marion. 

Waltz, Jos. E Civil Engineer and Sur. Dayton Montgomery. 

.524 Hickory St. 

Wangler, Wm.. . . Mining Engineer Jackson Jackson. 

*Ward, John C. . . Civil Engineer and Sur. Paincsvillc . . . Lake. 

Ware, Joseph .... Surveyor Urbana Champaign. 

♦Warner. German. County Surveyor Greenville .... Darke. 

Warner, H. R Civil Engineer Stan wood .... Stark. 

Warrington, H. E Ass't Eng. C, N. O. & 

T. P. Ry. Co Cincinnati .... Hamilton. 

Odd Fellows' Temple. 

Weaver, F. E Ass't Lity Engineer. .. .Hamilton Butler. 

Weaver, J. C Dep. County Surveyor. . Hamilton Butler. 

♦Weber, H. L City Engineer Richmond, Ind. 

Weber, Philip City Engineer Canton Stark. 

♦Webster, C. H.. County Surveyor Toledo Lucas. 

Webster. W. V... County Surveyor and 

Civil Engineer Cambridge . . ..Guernsey. 

♦Weddell. J. B...City Eng. at Shelby. O.. Mansfield Richland. 

Weller, Wm. M.. Civil Eng.: Asst. Eng. 

B. L. P. Co Lima Allen. 

Wells, G. L Civil Engineer and Sur. Cleveland Cuyahoga. 

{M)8 New England Bldg. 

Wensinger, H Civil Engineer and Sur. . Fremont Sandusky. 

Wenz, Ferdinand. Dep. County .Surveyor. . Perryshurg . . . W<K)d. 
West, Leander. . ...-Kss't Eng. B. & O. Ry.. .Zanesville .... .Muskingum. 

West, W. H Civil Engineer and Sur. Benlonville ....\dams. 

White, C. A Civil Engineer .\kron Sunnnit. 

♦White, Homer C. County Surveyor Warren Trumbull. 

White. L F Supt. Tracks & Strucs.. 

C. H. & D. Ry uojiuuuH Butler. 

Whitlock, H. E...City Engineer Piqua Miami. 
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Whitney, V. E. . . . Surveyor Montville Geauga. 

\ ickenden, T. R. Park Engineer Toledo Lucas. 

<)02 Star Ave. 

Willard, C. E Civil Engineer and Sur. Cleveland Cuyahoga. 

231 Pury St. 
Williams, A. K...Eng. Raccoon Coal and 

Fuel Co Gallipolis Gallia. 

Williams, Fred ...Civil Engineer and Sur . Cleveland Cuyahoga. 

732 Societv for Savings Bldg. 
Williams, Girard. .Civil Engineer and Sur. Madison Mills. Fayette. 

Wilson, C. A Chief Eng. C, H. & D. 

Ry Cincinnati Hamilton. 

Carew Bldg. 

Wilson, G. W County Surveyor Honesty Noble. 

Wilson, J. F Chief Clk. Eng. Dept. 

Bd. Trustees Comnrs 

Water Works Cincinnati Hamilton. 

City Hall. 

Wilson, O. P Dep. County Engineer. .Kenton Harding. 

Wilson, R. E Civil Engineer Waynesburg . . Stark. 

♦Wilson, Wm .... City Engineer Niles Trumbull. 

Winans, James. . . Civil Engineer and Sur . Toledo Lucas. 

25 The Nasby. 

Winterhalter, L PAss't City Engineer Canton Stark. 

Wirthwein, L. P. .Civil Engineer Columbus Franklin. 

Wise, D. M Civil Engineer and Sur. Youngstown . . Mahoning. 

Witten, C. O Dep. County Surveyor. .Van Wert Van Wert. 

Wolf. J. N City Engineer Lancaster Fairfield. 

Wolfe, Arthur J. .Transitman N. & W. Ry. Chillicothe . ...Ross. 
Wolfe, Gregg D.. Draughtsman and Tran- 
sitman Scioto Valley 

Tract i(in Co Chillicothe . . ..Ross. 

♦Wonders. J. C. ..Civil hnginccr Bellcfontaine . .Logan. 

Wood. Robt. J... Engineer of Lake wood.. Lakewood ....Cuyahoga. 

Wood. W. H Civil Engineer and Siir . Bcnvling Green Wood. 

Wright, John R..T)ep. County Surveyor. . .Mt. Oreh Brown. 

Wulfekoetter, E. 

W., Jr Surveyor Cincinnati .... Hamilton. 

14 Hulbert Block. 

Yonst. Win. C. . . . Civil Engineer and Sur. Akron . . .• Summit. 
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otice to jVIembers, 



It is desired to call the attention of the members to 
those who advertise in the pages of this report, and 
to ask that you patronize them if in need of any- 
thing in their respective lines. Kindly inform them 
of lettings in your vicinity, or furnish them with in- 
formation at your command which may be of service 
to them. Advertisers are especially grateful for favors 
of this kind, and as they help our Society by advertis- 
ing with us, it is only just that we reciprocate. When 
writing for catalogues or prices, please state that you 
saw their advertisement in this report. If they see 
that their notices reach interested parties, it will be 
easy to secure their co-operation in the publication, 
of future reports. 
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